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PREFACE 


The  Commander,  Naval  Air  Systems  Command  provides  the  Aircraft  Envi rosvsental 
Support  Office  to  the  Naval  Environmental  Protection  Support  Service,  through 
the  Commanding  Officer,  Naval  Aviation  Depot  North  Island.  Tlve  Aircraft 
Environmental  Support  Office  is  responsible  for  managing  and  issuing  air 
emissions  and  noise  level  data  from  naval  air  operations  and  related  main¬ 
tenance  functions. 

The  Naval  Facilities  Engineering  Command,  through  the  Naval  Esivi roiimental 
Protection  Support  Service,  assigned  the  Aircraft  Environmental  Support  Office 
Che  task  of  preparing  a  handbook  of  Particulate  Emissions  from  Aircraft  En¬ 
gines.  The  purpose  of  this  handbook  Is  to  report  data  for  particulate 
measurements  and  to  give  information  about  particulate  measurements  and  their 
interpretation.  This  handbook  is  intended  for  operators  of  test  facilities, 
officers  at  Naval  Aviation  Depots  and  Aircraft  Intermediate  Maintenance 
Depots,  and  ocher  personnel  who  need  to  estimate  the  amount  of  particulate 
emissions  coming  from  the  operation  of  aircraft  engines.  Tlie  handbook  includes 
examples  of  emissions  data  for  those  engines  most  likely  to  be  operated  at 
naval  air  installations. 

The  first  printing  of  Particulate  Emissions  from  Aircraft  Engines  only 
contains  mass  emissions  data  obtained  by  the  Aircraft  Environmental  Support 
Office,  and  little  else.  We  expect  to  add  information  as  soon  as  ue  can.  We 
already  have  reserved  sections  for  visible  emissions  and  particle  size 
distribution.  Rather  than  wait  for  the  completion  of  these  sections,  we  are 
making  the  first  printing  of  this  handbook  without  them.  We  expect  to  obtain 
emissions  data  from  other  engines,  to  include  computer  and  calculator  programs 
for  evaluation  of  particulate  emissions,  and  to  develop  additional  corre¬ 
lations.  With  these  changes  in  mind,  the  format  is  loose-leaf  oi  spiral -bond. 
In  this  way  we  can  expand  sections  and  appendixes  through  the  issue  of 
additional  pages  rather  than  by  issue  of  a  new  report. 

This  copy  of  AESO  Report  No.  2-90  contains  all  additions  and  revisions  to 
February  1,  1992. 

We  look  forward  to  receiving  comments  from  users  and  readers  of  this 
Handbook . 
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PARTICULATE  EMISSIONS  FROM  AIRCRAFT  ENGINES 


AESO  Report  No.  2-90,  June,  1990 


EXECUTIVE  SUMMARY 


The  Aircraft  EnvlrorunenCal  Support  Office  Is  one  of  four  specialty  offices 
within  the  Naval  Environniencal  Protection  Support  Service  which  offers 
technical  support  to  the  naval  community.  The  Aircraft  Environmental  Support 
Office  is  primarily  responsible  for  the  management  and  distribution  of 
emissions  data  for  gaseous  and  particulate  air  pollutants  from  aircraft 
engines.  This  handbook.  Particulate  Emissions  From  Aircraf'c  Engines,  is  a 
summary  of  particulate  emissions  data  collected  by  the  Aircraft  Envi  rotiiBen!  a  1 
Support  Office  since  1981. 

This  handbook  is  intended  for  environmental  personnel  at  military 
installations  who  must  provide  regulatory  agencies  with  information  about 
particulate  matter  emitted  from  their  engine  test  facilities.  Most  user.s  will 
find  that  the  sections  on  visible  emissions  and  particulate  emission  rates  and 
concentrations  contain  all  the  Information  normally  required  to  make  permit 
applications,  emission  inventories  and  related  regulatory  documents.  Also,  the 
section  on  particle  size  distributions  is  appropriate  to  design  applications. 
Together  these  sections  provide  a  comprehensive  treatment  of  particulate 
emissions  from  aircraft  engines. 
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PARTICULATE  EMISSIONS  FROM  AIRCRAFT  ENGINES 


1  INTRODUCTION 

Particulate  emissions  from  aircraft  engines  are  an  obvious  source  of  air 
contamination.  Although  military  aircraft  engines  are  exempt  from  state  and 
local  regulations,  the  stationary  facilities  for  testing  them,  such  as  test 
cells,  are  not.  Test  cells  are  emission  sources  due  solely  to  the  aircraft 
engines  that  operate  within  them.  Personnel,  responsible  for  operating  these 
facilities,  often  must  interact  with  federal,  state  or  local  regulatory 
agencies  to  ensure  compliance  with  environmental  requirements. 

The  more  common  environmental  requirements  to  affect  test  cells  include 
the  filing  of  permit  applications,  the  preparation  of  emission  inventories, 
compliance  with  discharge  and  opacity  limits  and  the  preparation  of 
environmental  impact  assessments.  Any  of  these  requirements  could  involve 
characterizing  the  particulate  emissions  from  an  existing  or  proposed  engine 
test  facility. 

The  Aircraft  Environmental  Support  Office  has  collected  data  to  address 
three  areas  of  regulatory  concern  -  visible  emissions,  particulate  emission 
rates,  and  particle  size  distributions.  Each  of  these  areas  appears  as  its  own 
section  in  the  handbook.  Since  the  Office  developed  and  supervised  all  data 
collection  programs,  we  believe  that  the  data  reliably  characterize 
particulate  emissions  from  several  of  the  more  common  gas  turbine  engines  in 
Che  navy  inventory. 


2  BACKGROUND  INFORMATION 


Particulate  matter  is  one  of  the  criteria  pollutants  for  which  the 
Administrator  of  the  Environmental  Protection  Agency  has  established  National 
Primary  and  Secondary  Ambient  Air  Quality  Standards.  The  primary  and  secondary 
standards  define  levels  of  air  quality  sufficient  to  protect  the  public  health 
and  welfare.  For  particulate  matter  the  national  primary  and  secondary 
standards  are  set  at  the  same  level.  These  standards  consider  only  particulate 
matter  smaller  than  10  microns.  This  is  the  PM,o  standard. 

The  national  standards  are  attained  when  ambient  air  quality  levels 
within  a  control  region  are  at  or  below  prescribed  daily  and  annual  average 
concentrations.  The  primary  and  secondary  federal  standard  is  50  micrograins 
per  cubic  meter  (annual  arithmetic  mean).  Also,  not  to  exceed  150  roicrograms 
per  cubic  meter,  averaged  over  a  24-hour  period,  more  chan  one  day  per 
calendar  year.  (1) 

The  existence  of  national  standards  does  not  preclude  state  and  local 
regulatory  agencies  from  enforcing  stricter  standards.  These  agencie.s  may 
adopt  stricter  control  measures.  Prohibitions  on  particulate  emission.s 
generally  appear  as  discharge  limits  on  stationary  sources,  or  as  restrictions 
on  Che  opacity  of  visible  emissions.  The  regulatory  concern  surrounding  engine 
test  facilities  is  directed  coward  compliance  with  these  prohibitions. 
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VISIBLE  EMISSIONS 


THIS  SECTION  IS  RESERVED  FOR  VISIBLE  EMISSIONS  DATA 


3-1 


4  PARTICULATE  EMISSION  RATES 


The  regulation  of  particulate  discharges  traditionally  has  been  associated 
.'ith  the  large  scale,  steady  state  combustion  of  fossil  fuels  at  conventional 
power  plants.  As  concern  about  Che  ecological  and  health  effects  of  suspended 
particulates  grew,  environmental  agencies  extended  existing  regulation  to  less 
con  entional  sources.  A  regulatory  precedent  now  exists  for  the  treatment  of 
engine  test  facilities  as  stationary  sources  of  combustion  particulates.  As 
such,  they  are  subject  to  limits  on  the  discharge  of  particulate  matter. 

The  severity  of  discharge  limits  may  vary  among  regulatory  agencies,  and 
reflects  the  general  level  of  air  quality  for  the  affected  area.  Discharge 
limits  usually  are  expressed  as  maximum  particulate  concentrations  at  the 
point  of  discharge.  Although  Che  numeric  value,  units  and  conditions  chat 
define  a  discharge  limit  are  largely  arbitrary,  the  methods  used  to  measure 
particulate  concentrations  are  well  established.  The  Code  of  Federal 
Regulations  documents  applicable  source  sampling  procedures  in  detail.  (2! 

The  Aircraft  Environmental  Support  Office  has  been  collecting  particulate 
emissions  data,  through  source  testing,  since  1981.  The  data  from  three 
separate  test  programs,  representing  six  engine  designations,  are  consolidated 
into  this  section  of  the  handbook.  (3,  4,  5,  6)  The  engines,  all  turbofans 
or  turbojets,  include  the  J79-GE-8C,  J79-GE-8D,  J79-GE-10B,  J52-P-6B,  TF30-P- 
414,  F404-GE-400,  TF34 -GE -400A ,  T58-GE-5,  T58-GE-8F,  T64-GE-6B,  and  T64-GE-415 
designations . 


SUMMARY  TABLES  AND  FIGURES 

Each  summary  table  provides  particulate  emissions  data  for  a  distinct 
engine  designation  or  group  of  designations  that  differ  only  by  suffix  letter 
(provided  only  minor  modifications  -  those  that  do  not  affect  combustion 
properties  -  are  indicated).  Table  entries  are  average  values,  derived 
directly  from  the  individual  test  files  identified  in  the  subtitle.  The  test 
files  are  reproduced  in  Appendix  A. 

Each  table  provides  general  information,  stack  gas  data  and  particulate 
emissions  data  at  three  nominal  engine  power  settings  -  idle,  military  and  an 
intermediate  setting. 

General  information  includes  the  number  of  emissions  tests  performed  at 
each  power  setting,  a  representative  fuel  flow  rate,  the  fuel  type  and  its 
heat  of  combustion. 

Number  of  tests 

The  number  of  tests  represents  the  size  of  the  sample  from  which  the 
averages  were  derived.  This  number  may  not  include  all  of  the  emissions  tests 
performed  in  the  original  test  program.  A  few  tests  were  rejected  because  they 
were  unrepresentative,  or  they  deviated  from  the  accepted  test  procedures. 

Fuel  flow  rate 

The  fuel  flow  through  a  military  gas  turbine  engine  is  difficult  to 
stabilize,  and  can  demonstrate  a  wide  range  of  variability  within  a  set 
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operating  mode.  The  fuel  flow  rates  given  in  the  summary  tables  are 
representative  values  drawn  from  performance  records  for  each  engine. 

Fuel  type 

All  of  the  engines  represented  in  the  summary  tables  used  JP-5  military 
aviation  turbine  fuel  during  the  emission  tests.  Some  of  the  tests  used  fuel 
containing  ferrocene  (dicyclopentadienyl  iron)  to  control  the  opacity  of  the 
smoke  plume.  Summary  Tables  for  tests  using  the  ferrocene  additive  include  the 
phrase  with  ferrocene  additive  in  the  caption  of  the  table.  The  data  files 
identify  ferrocene  use  by  the  phrase  (with  ferrocene)  after  the  type  of  fuel. 
Ferrocene  was  added  to  the  fuel  as  a  10%  solution  in  coal  tar  naphtha.  The 
ferrocene  solution  was  pumped  in  to  the  fuel  supply  line  as  needed,  to  control 
the  visibility  of  the  smoke  plume. 

Heat  of  combustion 

The  National  Institute  for  Petroleum  and  Energy  Research  publishes  net 
heats  of  combustion  for  several  aviation  turbine  fuels.  The  indicated  value 
for  JP-5  has  been  rounded  to  the  nearest  100  Btu. 

Stack  gas  data  include  the  temperature,  actual  and  corrected  flow  rates 
and  carbon  dioxide  concentration  as  measured  at  the  exhaust  plane  of  the  test 
cell.  Their  values  are  used  to  adjust  particulate  loadings  to  specified 
conditions  in  the  individual  test  files,  but  they  appear  here  only  for 
comparative  purposes. 

The  particulate  emissions  data,  derived  from  measurements  made  at  the 
exhaust  plane  of  the  test  cell,  are  divided  into  two  groupings  -  partial 
emissions,  designated  as  the  front  half,  and  total  emissions.  These  groupings 
refer  to  the  point  within  the  sampling  assembly  at  which  the  particulate 
matter  is  collected. 

The  standard  EPA  test  method  provides  a  determination  of  the  particulate 
mass  which  deposits  inside  the  sampling  probe,  and  which  is  captured  by  the 
filter  assembly.  These  components  of  the  sampling  train  are  referred  to  as  the 
front  half.  The  front  half  particulate  catch  accounts  for  material  that  would 
exist  in  particulate  form  at  about  248*F  (the  filtration  temperature). 

If  condensable  organic  gases  (contaminants  or  byproducts  of  Incomplete 
combustion)  are  suspected  to  be  present  in  the  engine  exhaust,  a  modified  test 
method  is  necessary.  The  modification  involves  the  additional  recovery  of 
condensed  matter  from  the  impinger  system.  This  back  half  particulate  catch 
accounts  for  material  that  exists  in  particulate  form  at  ambient  temperatures 
(about  68*F) ,  but  was  not  captured  in  the  earlier  components  of  the  sampling 
train.  The  material  recovered  from  the  impingers,  combined  with  the  front  half 
particulate  catch,  represents  the  total  emitted  particulate  mass. 

Evidence  from  the  three  test  programs  Indicates  that  condensable  materials 
can  contribute  significantly  to  the  total  mass  of  particulate  emissions. 
However,  it  is  at  the  discretion  of  the  overseeing  regulatory  authority  to 
request  a  determination  of  total  particulate  emissions.  Frequently  this  Is  not 
required,  and  the  partial  particulate  determination  is  sufficient. 
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Each  grouping  of  rimissions  data,  partial  or  total  ,  iticludcs  i-xprtss lonsi 
of  both  particulate  concentration  anal  emissiori  sate 

Ccains/cu  fc  ac  scuck  coeidit  lor.^ 

The  grains/cu  fc  ac  stack  condic  lasts  refers  to  the  partievilate 
concentration  as  derived  from  measurements  of  particulate  raass  asid  saaiple 
volume  made  at  the  exhaust  plane  of  the  test  cell  stack  It  is  the  actual 
particulate  concentration,  uncorrected  to  any  prescribed  t etepe rature , 
pressure,  carbon  dioxide  concentration  or  moisture  content 

Grains/scd  cu  fc,  dry 

The  grains/scd  cu  fc.  dry  is  rtu*  particulate  concent  rat  ion  adjusted  to 
moisture  free,  standard  pressure  {2^  inches  of  iig)  and  stan.dard  temperature 
(bS^F)  conditions, 

Grains/scd  cu  fc,  dry.  corrected  to  IZ  CO, 

The  grains/scd  cu  ft,  dry  may  be  tiorreal  i zed  to  a  carbon  dioxide 
concentration  of  IZ,  Standardization  to  a  fixed  percent  carbon  dioxide  allows 
comparison  of  the  adjusted  particulate  concentration  to  the  rel«*vant  discharge 
limit,  without  bias  from  the  test  cell  design  and  the  design's  capacity  to 
augment  the  engine  exhaust  with  excess  air. 

Grains/scd  cu  fc,  dry  corrected  to  12X  CO, 

The  grains/scd  cu  ft,  dry  may  also  be  normalized  to  a  carbon  dioxide 
concentration  of  12Z  ,  Power  plants  that  burn  fossil  fuels  typically  emit 
exhaust  with  a  carbon  dioxide  concentration  near  12X.  Concentrations  near  IX 
are  more  representative  of  carbon  dioxide  levels  at  the  exhaust  plane  of  a  gas 
turbine  engine  test  cell. 

Pounds/hour 

The  particulate  emission  rate,  expressed  in  pounds/hour,  represents  the 
amount  of  particulate  matter  generated  by  the  engine  under  actual  engine 
operating  conditions.  It  is  based  on  Che  actual,  stack  gas  flow  rate  through 
the  test  cell  and  the  uncorrected  particulate  concentration. 

Pounds /Chou sand  pounds  fuel 

The  particulate  emission  rate  can  be  expressed  in  terms  of  dP-5  fuel 
consumption. 

Pounds/million  Bcu 

The  particulate  emission  rate  also  can  be  expressed  in  terms  of  the  energy 
released  through  combustion  of  the  JP-5  fuel. 

The  disadvantage  of  using  the  summary  tables  to  estimate  particulate 
emissions  from  engine  testing  is  that  only  three  discrete  power  settings  are 
represented  Engine  testing  is  a  dynamic  operation  chat  involves  not  a  finite 


number  of  discrete  power  settings,  but  a  lull  range  ot  settirrgs  more 
accurately  described  as  a  curve. 

Figures  1  and  2  show  the  variation  of  particulate  emission  rare  and 
particulate  concentration  in  terms  of  fuel  ilow  rate  Tiu-se  f  igures  would  have 
sLmilar  variations  if  they  were  presented  in  terms  of  power  setting  ■  thrust 
or  rpm.  The  figures  enable  test  cell  personnel  to  interpolate  between  the 
discrete  test  data  to  estimate  emissions  data  at  an  arbitrary  fuel  flow  rate 

Figure  1  shows  how  the  particulate  emission  rate  based  on  fuel  consumption 
decreases  as  fuel  flows  increase,  while  Figure  2  shows  a  similar  decrease  in 
particulate  concentration  with  increasing  fuel  flow  Figure  3  is  a  plot  of 
emission  index  vs.  fuel  flow  rate. 

The  figures  suggest  reasonably  consistent  performance  among  the  engine 
designations,  and  allow  for  their  comparison.  Because  gas  turbine  engines 
perform  more  efficiently  at  higher  power  setting.s,  the  associated  particulate 
concentrations  and  emission  rates  based  on  fuel  consumption  decrease  a.s  fuel 
flow  rates  increase.  However,  because  fuel  flow  rates  are  suh.s  tan  t  i  a  11  y 
higher,  the  hourly  particulate  production  rate  does  increase  with  Increasing 
fuel  flow  rate  -  as  indicated  in  the  summary  tables. 


TABLE  1.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-8C/8D  ENGINE 

(Summary  of  Files  1  through  17) 

ENGINE  POWER  SETTING 

Idle 

30%  Thrust 

Number  of  tests 

7 

10 

Fuel  flow  rate  (Ibs/hr) 

1189 

2893 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  ("F) 

230.3 

225.7 

Actual  flow  rate  (cfm) 

205250 

445051 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

154080 

336154 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

0.54 

0.51 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.008 

0.009 

grain/std  cu  ft,  dry 

0.010 

0.012 

grain/std  cu  ft,  dry,  corrected  to  1%  CO^ 

0.019 

0.024 

grain/std  cu  ft,  dry,  corrected  to  12Z  COj 

0.230 

0.289 

pound/hour 

13.69 

34.45 

pound/million  Btu 

0.62 

0,64 

pound/ thousand  pound  fuel 

11.55 

11.93 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.013 

0.012 

grain/std  cu  ft,  dry 

0.017 

0.015 

grain/std  cu  ft,  dry,  corrected  to  IZ  CO2 

0.032 

0.031 

grain/std  cu  ft,  dry,  corrected  to  12Z  CO^ 

0.385 

0.369 

pound/hour 

22.69 

44.41 

pound/million  Btu 

1.03 

0.83 

pound/ thousand  pound  fuel 

19.12 

15.34 

Note:  All  entries  are  averages,  derived  directly  from  the  individual  test 

files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  19, 

Building  397,  ITaval  Air  Rework  Facility, 

North  Island. 
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TABLE  2.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-aC/8D  ENGINE 

(Summary  of  Files  18  through  27) 

1 

1 

j 

ENGINE  POWER  SETTING 

Military 

Number  of  tests 

10 

Fuel  flow  rate  (Ibs/hr) 

9259 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  (°F) 

395 

Actual  flow  rate  (cfra) 

863488 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

522431 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

1.05 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.009 

grain/std  cu  ft,  dry 

0.015 

grain/std  cu  ft,  dry,  corrected  to  IX  COj 

0.014 

grain/std  cu  ft,  dry,  corrected  to  12X  COj 

0.171 

pound/hour 

67.27 

pound/million  Btu 

0.39 

pound/thousand  pound  fuel 

7.29 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.013 

grain/std  cu  ft,  dry 

0.022 

grain/std  cu  ft,  dry,  corrected  to  IX  CO2 

0.021 

grain/std  cu  ft,  dry,  corrected  to  12X  COj 

0.251 

pound/hour 

98.51 

pound/million  Btu 

0.58 

pound/thousand  pound  fuel 

10.66 

j 

Note:  All  entries  are  averages,  Oerived  directly  from  the  individual  test 
files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  19, 
Building  397,  Naval  Air  Rework  Facility,  North  Island. 


TABLE  3.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-8D  ENGINE 

(Summary  of  RIes  28  through  33) 

ENGINE  POWER  SETTING 

Military 

Number  of  tests 

6 

Fuel  flow  rate  <lbs/hr) 

9366 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  (“F) 

404 . 2 

Actual  flow  rate  (cfm) 

789586 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

463573 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

1.07 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.010 

grain/std  cu  ft,  dry 

0.017 

grain/std  cu  ft,  dry,  corrected  to  IX  COj 

0.016 

grain/std  cu  ft,  dry,  corrected  to  121  COj 

0.187 

pound/hour 

65.58 

pound/million  Btu 

0.38 

pound/ thousand  pound  fuel 

7.03 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.015 

grain/std  cu  ft,  dry 

0.025 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.024 

grain/std  cu  ft,  dry,  corrected  to  12Z  CO^ 

0.284 

pound/hour 

99.96 

pound/million  Btu 

0.58 

pound/ thousand  pound  fuel 

10.68 

Note;  All  entries  are  averages,  derived  directly  from  the  individual  test 
files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  A, 
Building  545,  NAS  Miramar. 


TABLE  4.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-8C/8D  ENGINE 

(Summary  of  Files  1  through  33} 

ENGINE  POWER  SETTING 


Military 


Number  of  tests 

16 

Fuel  flow  rate  (Ibs/hr) 

9299 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) ;  18500 

STACK  GAS  DATA 

Temperature  (°F) 

N/A 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm,  dry.  corrected  to 

N/A 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

N/A 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.009 

grain/std  cu  ft,  dry 

0.016 

grain/std  cu  ft,  dry,  corrected  to  IX  COj 

0.015 

grain/std  cu  ft,  dry,  corrected  to  12X  COj 

0.177 

pound/hour 

66 . 64 

pound/million  Btu 

0.39 

pound/ thousand  pound  fuel 

7.19 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.014 

grain/std  cu  ft,  dry 

0.023 

grain/std  cu  ft,  dry,  corrected  to  IX  COj 

0.022 

grain/std  cu  ft,  dry,  corrected  to  12X  CO2 

0.263 

pound/hour 

99.05 

pound/million  Btu 

0.58 

pound/thousand  pound  fuel 

10.67 

Note:  All  entries  are  averages,  derived  directly  from  the  individual  test 

files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  19, 

Building  397,  Naval  Air  Rework  Facility, 

North  Island  and  at  Test 

Cell  A,  Building  545,  NAS  Miramar. 
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TABLE  S.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-8D  ENGINE 
WITH  FERROCENE  ADDITIVE  (Summary  of  Files  34  through  45) 


ENGINE  POWER  SETTING 
Military 

Number  of  tests  12 

Fuel  flow  rate  (Ibs/hr)  9243 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 


Temperature  (“F)  395 

Actual  flow  rate  (cfm)  835800 

Corrected  flow  rate  (cfm,  dry,  corrected  to  504700 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis)  1.01 


PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 


grain/cu  ft  at  stack  conditions  0.008 

grain/std  cu  ft,  dry  0.013 

grain/std  cu  ft,  dry,  corrected  to  IX  COj  0.014 

grain/std  cu  ft,  dry,  corrected  to  12X  COj  0.170 

pound/hour  59 . 60 

pound/million  Btu  0.35 

pound/thousand  pound  fuel  6.45 

Total  emissions 

grain/cu  ft  at  stack  conditions  0.015 

grain/std  cu  ft,  dry  0.024 

grain/std  cu  ft,  dry,  corrected  to  IX  COj  0.025 

grain/std  cu  ft,  dry,  corrected  to  12X  COj  0.304 

pound/hour  105.10 

pound/raillion  Btu  0,62 

pound/thousand  pound  fuel  11.37 


Note:  All  entries  are  averages,  derived  directly  from  the  individual  test 
files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  19, 
Building  397,  Naval  Air  Rework  Facility,  North  Island. 
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TABLE  6.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J7S-GE-8D  ENGINE 
WITH  FERROCENE  ADDITIVE  (Summary  of  Files  46  arwl  47) 


ENGINE  POWER  SETTING 


Military 


Number  of  tests 

2 

Fuel  flow  rate  (Ibs/hr) 

9243 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  (°F) 

416.4 

Actual  flow  rate  (cfm) 

824326 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

479092 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

1.06 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.005 

grain/std  cu  ft,  dry 

0.008 

grain/std  cu  ft,  dry,  corrected  to  IX  COj 

0.008 

grain/std  cu  ft,  dry,  corrected  to  12X  CO^ 

0.095 

pound/hour 

33.92 

pound/million  Btu 

0.20 

pound/thousand  pound  fuel 

3.67 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.007 

grain/std  cu  ft,  dry 

0.012 

grain/std  cu  ft,  dry,  corrected  to  IX  CO, 

0,011 

grain/std  cu  ft,  dry,  corrected  to  12X  CO, 

0.132 

pound/hour 

47.10 

pound/million  Btu 

0.28 

pound/ thousand  pound  fuel 

5.10 

Note:  All  entries  are  averages,  derived  direct 

ly  from  the  individual  test 

files  in  Appendix  A.  The  data  were  obta 

ined  at  Test  Cell  A, 

Building  545,  NAS  Miramar 
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TABLE  7.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-8D  ENGINE 
WITH  FERROCENE  ADDITIVE  (Summary  of  Files  34  through  47) 


ENGINE  POWER  SETTING 


Military 


Number  of  tests 

14 

Fuel  flow  rate  (Ibs/hr) 

9243 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb);  18500 

STACK  GAS  DATA 

Temperature  (°F) 

N/A 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

N/A 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

N/A 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.008 

grain/std  cu  ft,  dry 

0.012 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.013 

grain/std  cu  ft,  dry,  corrected  to  121  CO^ 

0.159 

pound/hour 

55.93 

pound/million  Btu 

0.33 

pound/thousand  pound  fuel 

6.05 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.014 

grain/std  cu  ft,  dry 

0.022 

grain/std  cu  ft,  dry,  corrected  to  IX  COj 

0.023 

grain/std  cu  ft,  dry,  corrected  to  12X  COj 

0.279 

pound/hour 

96.81 

pound/million  Btu 

0.56 

pound/ thousand  pound  fuel 

10.47 

Note:  All  entries  are  averages,  derived  directly  from  the  individual  test 

files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  19, 

Building  397,  Naval  Air  Rework  Facility, 

North  Island  and  at  Test 

Cell  A,  Building  545,  NAS  Miramar. 
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TABLE  8.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-8C/8D  ENGINE 

(Summary  of  Tables  2,  3,  5,  and  6) 

ENGINE  POWER  SETTING 

Military 

Number  of  tests 

30 

Fuel  flow  race  (Ibs/hr) 

9273 

Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb):  18500 

STACK  GAS  DATA 

Temperature  (°F) 

N/A 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

N/A 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

N/A 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.009 

grain/std  cu  ft,  dry 

0.014 

grain/std  cu  ft,  dry,  corrected  to  IZ  CO2 

0.014 

grain/std  cu  ft,  dry,  corrected  to  12%  COj 

0.169 

pound/hour 

61.64 

pound/million  Btu 

0.36 

pound/ thousand  pound  fuel 

6.66 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.014 

grain/std  cu  ft,  dry 

0.023 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.023 

grain/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.271 

pound/hour 

98.01 

pound/million  Btu 

0.57 

pound/thousand  pound  fuel 

10.58 

Note:  All  entries  are  averages,  derived  directly  from  the  individual  test 

files  in  Appendix  A.  The  data  were  obtained  at  Test  Cell  19, 

Building  397,  Naval  Air  Rework  Facility, 

North  Island  and  at  Test 

Cell  A,  Building  545,  NAS  Miramar. 
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TABLE  9.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J79-GE-10B  ENGINE 

(Summary  of  Files  48  through  65) 

ENGINE  POWER  SETTING 


Idle  30%  Thrust  Military 


Number  of  tests 

6 

7 

5 

Fuel  flow  rate  (Ibs/hr) 

1249 

2954 

9886 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  (®F) 

223.9 

225.7 

413.6 

Actual  flow  rate  (cfm) 

197418 

431380 

859372 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

149861 

325466 

512129 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

0.55 

0.52 

1.06 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.006 

0.005 

0.004 

grain/std  cu  ft ,  dry 

0.008 

0.006 

0.006 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.014 

0.012 

0.006 

grain/std  cu  ft,  dry,  corrected  to  12Z  COj 

0.170 

0.144 

0.070 

pound/hour 

9.82 

17.33 

26.56 

pound/raillion  Btu 

0.42 

0.32 

0.15 

pound/thousand  pound  fuel 

7.87 

5.84 

2.69 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.012 

0.008 

0.006 

grain/std  cu  ft,  dry 

0.015 

0.010 

0.010 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.028 

0.019 

0.010 

grain/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.336 

0.234 

0.116 

pound/hour 

19.62 

28.12 

43.81 

pound/million  Btu 

0.85 

0.51 

0.24 

pound/ thousand  pound  fuel 

15.73 

9.50 

4.43 

Note:  All  entries  are  averages,  derived  directly  from  the  individua 
files  in  Appendix  A. 

1  test 
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TABLE  10.  PARTICULATE  MASS  EMISSIONS  FROM  THE  J52-P-6B  ENGINE 

(Summary  of  Files  66  through  77) 


ENGINE  POWER  SETTING 

Idle 

30%  rpm 

Military 

Number  of  tests 

5 

4 

3 

Fuel  flow  rate  (Ibs/hr) 

849 

2660 

6765 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  ("F) 

167.6 

213.6 

325.4 

Actual  flow  rate  (cfm) 

172104 

416136 

709725 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

140118 

317962 

458079 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

0.34 

0.46 

0.77 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.007 

0.007 

0.005 

grain/std  cu  ft,  dry 

0.009 

0.009 

0.007 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.027 

0.019 

0.010 

grain/std  cu  ft,  dry,  corrected  to  12%  CO^ 

0.327 

0.227 

0.116 

pound/hour 

11.08 

23.43 

29.12 

pound/raillion  Btu 

0.70 

0.47 

0.23 

pound/ thousand  pound  fuel 

13.00 

8.78 

4.30 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.011 

0.010 

0.009 

grain/std  cu  ft,  dry 

0.014 

0.013 

0.013 

grain/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.042 

0.028 

0.017 

grain/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.498 

0.335 

0.207 

pound/hour 

16.91 

34.90 

52.13 

pound/million  Btu 

1.08 

0.71 

0.42 

pound/thousand  pound  fuel 

19.94 

13.13 

7.75 

Note:  All  entries  are  averages,  derived  directly  from  the  individua 
files  in  Appendix  A, 

1  test 

TABLE  11.  PARTICULATE  MASS  EMISSIONS  FROM  THE  Tr30-P-414  ENGINE 

(Summary  of  Files  78  through  94) 


ENGIf 

JE  POWER  SE 

nriNG 

Idle 

85%  rpm 

Military 

Number  of  tests 

6 

6 

5 

Fuel  flow  rate  (Ibs/hr) 

1040 

2885 

8009 

Fue  1  type :  J  P  -  5 

Heat  of  combustion  (Btu/lb) :  18500 

STACK  GAS  DATA 

Temperature  (°F) 

159.2 

200.0 

324.7 

Actual  flow  rate  (cfm) 

189575 

436292 

795029 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

157299 

340143 

517203 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

0.35 

0.46 

0.76 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0.003 

0.004 

0  002 

grain/std  cu  ft,  dry 

0.004 

0.005 

0.003 

grain/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.010 

0.010 

0.004 

grain/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.123 

0.124 

0.052 

pound/hour 

4.78 

13.78 

14.79 

pound/million  Btu 

0.25 

0.26 

0.10 

pound/thousand  pound  fuel 

4.60 

4.76 

1.85 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.006 

0.006 

0.003 

grain/std  cu  ft,  dry 

0.007 

0.008 

0.005 

grain/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.020 

0.017 

0.007 

grain/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.239 

0.208 

0.084 

pound/hour 

9.35 

22.85 

23.86 

pound/million  Btu 

0.48 

0.43 

0.16 

pound/thousand  pound  fuel 

8.96 

7.98 

2.98 

Note:  All  entries  are  averages,  derived  directly  from  t 

ne  individua 

1  test 

files  in  Appendix  A. 
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TABLE  12.  PARTICULATE  MASS  EMISSIONS  FROM  THE  F404-GE-400  ENGINE 

j  (Summary  of  Files  95  through  105) 

ENGINE  POWER  SETTING 

Idle 

(^%  rpm 

Military 

Number  ot  tests 

Fuel  flow  Late  (Ibs/hr) 

Fuel  type:  JP-b 

Neat  of  combu-stiort  (Bru/lb). 

' 

STACK  GAS  DATA 

' 

Temperature  ("F) 

1  /  i 

;  8. 

^h.i  i 

Actual  flow  rate  (cfm) 

1  9  b*  18 

‘i  i  '  lUt* 

8  3:’QF:3  j 

norrected  flow  rate  (cfm.  dry,  ciu" reef cd  ro 
to  standard  conditions) 

Carbon  dioxide  (volume  pc-rcent  ,  drv  basis) 

i  ‘dCJsi 

0  ..C 

Vi  ,  8 

b  1649  1  j 

(,,J  9  t  i 

i 

i 

PARTICULATE  EMISSIONS  D  TA 

! 

! 

i 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

0 . 00a 

0 . 002 

0  00  ) 

grain/std  cu  ft.  dry 

0  ,  OOA 

0.002 

0 . 004 

grain/std  cu  ft,  dry,  corrected  to  12  CO, 

0  010 

0 , 00  3 

0,004 

grain/std  cu  ft.  dry,  corrected  to  I?2  CO, 

0.121 

0  0  3  2 

0.0')  3 

pound/hcar 

6  10 

7  34 

18  44  1 

pound/million  Btu 

0  40 

0  11 

0.12  1 

pound/thousand  pound  fviel 

;  30 

2  06 

! 

Total  emissions 

i 

grain/cu  ft  at  stack  conditions 

n  006 

0 ,00  b 

0  00  5  i 

grain/std  cu  ft,  dry 

0.007 

0.006 

n.oob  i 

grain/std  cu  ft,  dry.  corrected  to  12  CO, 

0.017 

0.008 

0,006  1 

grain/std  cu  ft,  dry.  corrected  to  122  CO, 

0. 199 

0 , 094 

0.0  70 

pound/hour 

10. 34 

21  .  72 

24 ,10  1 

pound/million  Btu 

0,6? 

0,3  3 

0  16  i 

pound/thousand  pound  fuel 

00 

6,10 

2.81  1 
j 

Note:  Fuel  flow  rates  are  representative.  All  other  entries  are  average.s,  1 

derived  directly  from  the  individual  files  in  Ap,/endix  A. 
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TABLE  13.  PARTICULATE  MASS  EMISSIONS  FROM  THE  TF34-GE-400A  ENGINE 

{Summary  of  Files  106  through  113) 

ENGINE  POWER  SETTING 

Idle 

75% 

94% 

Number  of  tests 

5 

3 

2 

Fuel  flow  rate  (Ibs/hr) 

450 

500 

2805 

Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb):  18500 

STACK  GAS  DATA 

Temperature  (°F) 

101,2 

103 

146 

Actual  flow  rate  (cfm) 

178438 

325658 

759800 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

166756 

305055 

679100 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

0,16 

0.16 

0.24 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

N/A 

N/A 

N/A 

grain/std  cu  ft,  dry 

N/A 

N/A 

N/A 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

N/A 

N/A 

N/A 

grain/std  cu  ft,  dry,  corrected  to  12X  CO2 

N/A 

N/A 

N/A 

pound/liour 

N/A 

N/A 

N/A 

pound/million  Btu 

N/A 

N/A 

N/A 

pound/ thousand  pound  fuel 

N/A 

N/A 

N/A 

Total  emissions 

grain/cu  ft  at  stack  conditions 

0.001 

0.001 

grain/std  cu  ft,  dry 

0.001 

0.001 

0.001 

grain/std  cu  ft,  dry,  corrected  to  IZ  CO2 

0.007 

0.008 

0.004 

grain/std  cu  ft,  dry,  corrected  to  12X  CO2 

0.082 

0.100 

0.005 

pound/hour 

1.47 

3.43 

5.92 

pound/million  Btu 

0.18 

0.37 

0.11 

pound/ thousand  pound  fuel 

3.26 

6.85 

2.11 

Note:  All  entries  are  averages,  derived  directly  from  the  individual 

test  files  in  Appendix  A.  The  data  were  obtained  at  the  AIMD 

Test 

Cell,  Naval  Air  Station,  North  Island, 
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TABLE  14.  PARTICULATE  MASS  EMISSIONS  FROM  THE  T58-GE-5/8F  ENGINE 

(Summary  of  Files  114  and  115) 


ENGINE  POWER  SETTING 


Various 


Number  of  tests 

2 

Fuel  flow  rate  (Ibs/hr) 

423 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb) ;  18500 

STACK  GAS  DATA 

Temperature  (“F) 

500.8 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm,  dry,  corrected  to 

12023 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

1.50 

PARTICULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

N/A 

grain/std  cu  ft,  dry 

0.011 

grain/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.007 

grain/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.085 

pound/hour 

1.06 

pound/million  Btu 

0.14 

pound/thousand  pound  fuel 

2.54 

Total  emissions 

grain/cu  ft  at  stack  conditions 

N/A 

grain/std  cu  ft,  dry 

0.018 

grain/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.012 

grain/std  cu  ft,  dry,  corrected  to  12%  COj 

0.141 

pound/hour 

1.76 

pound/raillion  Btu 

0.23 

pound/thousand  pound  fuel 

4.20 

Note:  All  entries  are  averages,  derived  from  the  individual  test  files  in 

Appendix  A.  The  data  were  obtained  at  Test  Cell  11  at  Naval  Air 

Rework  Facility,  North  Island  as  preliminary  source  tesing. 
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TABLE  15.  PARTICULATE  MASS  EMISSIONS  FROM  THE  T64-GE-6B/415  ENGINE 

(Summary  of  Files  116  and  117) 

ENGINE  POWER  SETTING 

Various 

Nuirber  of  tests 

2 

Fuel  flow  rate  (Ibs/hr) 

1006 

Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb):  18500 

STACK  GAS  DATA 

Temperature  (°F) 

449.2 

Actual  flow  rate  (cfra) 

N/A 

Corrected  flow  rate  (cfm.  dry,  corrected  to 

19865 

to  standard  conditions) 

Carbon  dioxide  (volume  percent,  dry  basis) 

2.20 

PARTtCULATE  EMISSIONS  DATA 

Partial  emissions  (front  half) 

grain/cu  ft  at  stack  conditions 

N/A 

grain/std  cu  ft,  dry 

0.008 

grain/std  cu  ft,  dry,  corrected  to  1%  COj 

0.004 

grain/std  cu  ft,  dry,  corrected  to  12X  CO2 

0.042 

pound/hour 

1.42 

pound/million  Btu 

0.07 

pound/thousand  pound  fuel 

1.33 

Total  emissions 

grain/cu  ft  at  stack  conditions 

N/A 

grain/std  cu  ft,  dry 

0.013 

grain/std  cu  ft,  dr> ,  corrected  to  1%  CO2 

0.006 

grain/std  cu  ft,  dry,  corrected  to  12Z  COj 

0.070 

pound/hour 

2.34 

pound/million  Btu 

0.12 

pound/ thousand  pound  fuel 

2.21 

Note:  All  entries  are  averages,  derived  from  the  individual  test  files  in 

Appendix  A.  The  data  were  obtained  at  Test  Cells  9  and  10  at  Naval  Air 

Rework  Facility,  North  Island  as  preliminary  source  tesing. 

4-19 


00  LBS/HR) 


FIGURE  2.  TOTAL  PARTICULATE  EMISSIONS  VS,  FUEL  FLOW  RATE 
FOR  MILITARY  GAS  TURBINE  ENGINES. 


*  J79--GE-8 

^ J79  — GE— 1 0B 
D  J52-P-6B 

*  F404-GE-400 
. TF30-P-414 


PARTICULATES  (LBS/  1000  LBS  FUEL) 


FIGURE  3.  EMISSION  INDEX  VS.  FUEL  FLOW  RATE 


FUEL  FLOW  RATE  (LBS/HR) 


LEGEND:  *  J79-GE-8 

^  J7g-GE-10B 
Q  J52-P-6B 
.  F404-GE-400 
.  TF30-P-414 
,  TF34-GE-400 


4-22 


5  PARTICLE  SIZE  DISTRIBUTIONS 


THIS  SECTION  IS  RESERVED  FOR  PARTICLE  SIZE  DISTRIBUTIONS 
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6 
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FILE  1. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE-8C 

Serial  number: 

401123 

Power  setting; 

Idle 

Fuel  flow  rate  (Ib/hr)  1171 

FUEL  DATA 

Fue  1  type : 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

223.5 

Actual  flow  rate  (cfra) 

214521 

Corrected  flow  rate  (cfm) 

163893 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.51 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  fc  at  stack 

conditions 

0.015  0.018 

grains/std  cu  ft,  dry 

0.019  0.024 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.038  0.047 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.451  0.558 

pounds/hour 

26.94  33.34 

pounds/million  Btu 

1.24  1.54 

pounds/thousand  pounds 

fuel 

23.01  28.47 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 

Date  of  measurement  12 

March  1981 

Test  Cell  19,  multiple 
Test  number  14 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 
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FILE  2. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type ; 

J79-GE-8C 

Serial  number: 

401123 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  1176 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

222.2 

Actual  flow  rate  (cfm) 

234579 

Corrected  flow  rate  (cfm) 

179112 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.53 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.007  0.011 

grains/std  cu  ft,  dry 

0.010  0.014 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.018  0.027 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.218  0.322 

pounds/hour 

14.81  21.82 

pounds/million  Btu 

0.68  1.00 

pounds/thousand  pounds 

fuel 

12.59  18.55 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  13 

March  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  15 

Reference  AESO  Report 

Ho.  110-01-81,  October  1981 

FILE  3. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA  Engine  type:  J79-GE-8D 

Serial  number:  4218A1 

Power  setting:  Idle 

Fuel  flow  rate  (Ib/hr)  1200 


FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA  Average  temperature  (°F)  215.8 

Actual  flow  rate  (cfm)  175108 

Corrected  flow  rate  (cfm)  134277 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0.52 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 
emissions  emissions 

grains/cu  ft  at  stack  conditions  0.005  0.008 
grains/std  cu  ft,  dry  0.007  0.010 
grains/std  cu  ft,  dry,  corrected  to  1%  COj  0.014  0.020 
grains/std  cu  ft,  dry,  corrected  to  12X  COj  0.162  0.241 

pounds/hour  8.09  12.04 
pounds/million  Btu  0.36  0.54 
pounds/thousand  pounds  fuel  6.74  10.03 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  17  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  nvunber  35 

Reference  AESO  Report  No.  110-01-81,  October  1981 
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FILE  4. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type;  J79-GE-8D 

Serial  number:  421841 

Power  setting:  Idle 

Fuel  flow  rate  (Ib/hr)  1199 


FUEL  DATA 

Fuel  type; 

Heat  of  combustion  (Btu/lb) 

JP-5 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

230 

Actual  flow  rate  (cfm) 

220462 

Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 

166519 

Carbon  dioxide  (volume 
percent,  dry  basis) 

0 

PARTICULATE  EMISSIONS  DATA 


Partial 

emissions 


Total 

emissions 


grains/cu  ft  at  stack 

conditions 

0  007 

0.011 

grains/std  cu  ft,  dry 

0 . 009 

0.015 

grains/std  cu  ft,  dry. 

corrected  to 

1% 

CO2 

0.016 

0.026 

grains/std  cu  ft,  dry, 

corrected  to 

12% 

CO2 

0.188 

0.311 

pounds/hour 

12.75 

21.06 

pounds/million  Btu 

0.57 

0.95 

pounds/thousand  pounds 

fuel 

10.63 

17.56 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  20  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  36 

Reference  AESO  Report  No.  110-01-81,  October  1981 


FILE  5.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79- 

GE-8  ENGINE 

ENGINE  DATA 

Engine  type: 

J-9-GE-8D 

Serial  number; 

401607 

Power  setting; 

Idle 

Fuel  flow  rate  (Ib/hr)  1190 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (“F) 

239.5 

Actual  flow  rate  (cfm) 

177675 

Corrected  flow  rate  (cfm) 

131620 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.55 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.008  0.021 

grains/std  cu  ft,  dry 

0.011  0.028 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO2 

0.020  0.051 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.240  0.614 

pounds/hour 

12.39  31.75 

pounds/million  Btu 

0.56  1.44 

pounds/ thousand  pounds 

fuel 

10.41  26.68 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  6  May  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack  exit  plane 

Test  number  46 
Reference  AESO  Report 

No.  110-01-81,  October  1981 
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FILE  6.  PARTICULATE  MASS  EMISSIONS  FROM  A  J7»-GE-8  ENGINE 

ENGINE  DATA 

Engine  type 

j  ;9  CE 

■  8!) 

Serial  t'sumber  , 

a(Jlt0  7 

Power  sett  iiig 

I  d  I  e 

Fut‘ 1  flow  rate  (ib/hr) 

118  8 

FUEL  DATA 

Fue 1  t  ype . 

r'*  ■  j 

Heat  of  combustion.  tStvs,  il>! 

1  K  ‘ ;  t  ; 

STACK  GAS  DATA 

Av  e  r  a ge  t  ir.p  *•  r  a :  u  r  e  t  ’  F  J 

7  L  i 

■i  ■■  J 

Actual  t  low  rate  i. t  fic,) 

:i829« 

Corrected  flow  rate 

1  ifc  it,  / 

(standard  cot\di  t  i ons  ,  drv) 
Carbon  dioxide  (volvan<- 

percent  ,  <!:  v  b.is  i  <,  ) 

PARTICULATE  EMISSIONS  DATA 

Paj  t 

J  -■*  1 

Total 

r* rri  s f . 

1  onj. 

<*  m  i 

i  i  ons 

grains/cu  ft  at  stack 

condition.^  0 

007 

0 

01  3 

grains/std  cu  ft,  dry 

0 

010 

0 

018 

grains/std  cu  ft,  dry, 

corrected  to  15  COj  0 

016 

0 

03  3 

grains/std  cu  ft,  dry, 

corrected  to  125  CO;  0 

218 

0 

901 

pounds/hour 

1 1 

;  7 

29 

16 

pounds/mi 1 1  ion  Btu 

0 

00 

1 

.  10 

pounds/thousand  pounds 

fuel  11 

09 

20 

39 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISIAND 

Date  of  measurement  7 

May  1981 

Test  Cell  19,  multiple 
Test  number  97 

point  sampling  at  the  .stack  exi 

*,  plane 

Reference  AESO  Report 

No,  110-01-81.  October  1981 
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FILE  7.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA  Engine  type:  J79-GE-8D 

Serial  number:  421252 

Power  setting:  Idle 

Fuel  flow  rate  (Ib/hr)  1201 


FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK GASDATA  Average  temperature  ('F)  227.9 

Actual  flow  rate  (cfm)  196100 

Corrected  flow  rate  (cfm)  146780 

(standard  conditions,  dry) 

Carbon  dioxide  (voluiae  0.56 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack  conditions 

0.005 

0.009 

grains/std  cu  ft,  dry 

0.006 

0.(  ' 

grains/std  cu  ft,  dry,  corrected  to 

1%  COj 

0.011 

0.021 

grains/std  cu  ft,  dry,  corrected  to 

12X  COj 

0.130 

0.250 

pounds/hour 

7.65 

14.66 

pounds/million  Btu 

0.34 

0.66 

pounds/thousand  pounds  fuel 

6.37 

12.21 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  N.AVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  1  June  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  58 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-7 


FILE  8. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE 

-8C 

Serial  number: 

401123 

Power  setting: 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2814 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/Ib)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

218. 

4 

Actual  flow  rate  (cfm) 

450932 

Corrected  flow  rate  (cfm) 

345571 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

50 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.004 

0.007 

grains/std  cu  ft,  dry 

0.005 

0.009 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO^ 

0.011 

0.017 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.129 

0.206 

pounds/hour 

15.91 

25.44 

pounds/million  Btu 

0.31 

0.49 

pounds/thousand  pounds 

fuel 

5.65 

9.04 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 

Date  of  measurement  7 

April  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack  exit  plane 

Test  number  27 
Reference  AESO  Report 

No.  110-01-81,  October  1981 

The  carbon  dioxide  analyzer  was  improperly  calibrated.  An  average. 

measured  concentration 

of  carbon  dioxide  of  0.50% 

was  used  to 

correct 

the  grain  loadings  to 

the  desired  carbon  dioxide 

basis.  (See  page  15  of 

AESO  Report  No.  110-01 

-81) 

FILE  9. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE-8C 

Serial  number: 

401123 

Power  setting: 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2878 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

222.2 

Actual  flow  rate  (cfm) 

460793 

Corrected  flow  rate  (cfm) 

352045 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.50 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.005  0.007 

grains/std  cu  ft,  dry 

0.007  0.010 

grains/std  cu  ft,  dry. 

corrected  to  IZ  COj 

0.013  0.019 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.157  0.231 

pounds/hour 

19.74  28.99 

pounds/million  Btu 

0.37  0.54 

pounds/thousand  pounds 

fuel 

6.86  10.07 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  9 

April  1981 

Test  Cell  19,  multiple 
Test  number  28 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

-9 


FILE  10. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE 

-8D 

Serial  number; 

421841 

Power  setting; 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2838 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

226. 

9 

Actual  flow  rate  (cfm) 

432430 

Corrected  flow  rate  (cfm) 

327725 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0. 

45 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.010 

0.012 

grains/std  cu  ft,  dry 

0.013 

0.016 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.029 

0.036 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.347 

0.435 

pounds/hour 

36.60 

45.87 

pounds/million  Btu 

0.70 

0.87 

pounds/thousand  pounds 

fuel 

12.90 

16.16 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  25 

February  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  5 

Reference  AESO  Report 

JJo.  110-01-81,  October  1981 

FILE  11.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type; 

J79-GE-8D 

Serial  number: 

421841 

Power  setting; 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2774 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

221.9 

Actual  flow  rate  (cfm) 

440206 

Corrected  flow  rate  (cfm) 

337383 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.45 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.015  0.018 

grains/std  cu  ft,  dry 

0.020  0.023 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.044  0.052 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.524  0.624 

pounds/hour 

56.85  67.71 

pounds/million  Btu 

1.11  1.32 

pounds/thousand  pounds 

fuel 

20.49  24.41 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  26 

February  1981 

Test  Cell  19,  multiple 
Test  number  6 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-11 


FILE  12. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE 

-8D 

Serial  number: 

421841 

Power  setting: 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2786 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

220. 

2 

Actual  flow  rate  (cfm) 

438812 

Corrected  flow  rate  (cfm) 

332875 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0. 

46 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.010 

0.012 

grains/std  cu  ft,  dry 

0.013 

0.015 

gralns/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.029 

0.032 

grains/std  cu  ft,  dry, 

corrected  to  12%  COj 

0.342 

0.385 

pounds/hour 

37.43 

42.08 

pounds/million  Btu 

0.73 

0.82 

pounds/thousand  pounds 

fuel 

13.44 

15.10 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  27 

February  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  7 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-12 


I 

I 


FILE  13. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE-8D 

Serial  number: 

421841 

Power  setting: 

302  Thrust 

Fuel  flow  rate  (Ib/hr) 

3015 

FUEL  DATA 

Fuel  type: 

Heat  of  combustion  (Btu/lb) 

STACK  GAS  DATA 


Average  temperature  (*F) 
Actual  flow  rate  (cfra) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


225.2 

442641 

333736 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  12  CO2 
grains/std  cu  ft,  dry,  corrected  to  122  COj 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


Partial 

emissions 

0.012 

0.015 

0.032 

0.386 

44.14 

0.79 

14.64 


Total 

emissions 

0.013 

0.018 

0.037 

0.438 

50.15 

0.90 

16.63 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  2  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  8 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-13 


FILE  14.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type; 

J79-GE 

-8D 

Serial  number: 

401607 

Power  setting: 

30X  Thrust 

Fuel  flow  rate  (Ib/hr)  3160 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

239. 

4 

Actual  flow  rate  (cfm) 

493625 

Corrected  flow  rate  (cfm) 

363685 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0. 

54 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.007 

0.011 

grains/std  cu  ft,  dry 

0.010 

0.016 

grains/std  cu  ft,  dry, 

corrected  to  1%  COj 

0.018 

0.029 

grains/std  cu  ft,  dry, 

corrected  to  12X  COj 

0.211 

0.345 

pounds/hour 

29.61 

48.37 

pounds/million  Btu 

0.51 

0.83 

pounds/thousand  pounds 

fuel 

9.37 

15.31 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  22 

April  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  38 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-14 


FILE  15. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type ; 

J79-GE-8D 

Serial  number: 

401607 

Power  setting: 

30X  Thrust 

Fuel  flow  rate  (Ib/hr) 

2949 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (“F) 

227.2 

Actual  flow  rate  (cfm) 

427523 

Corrected  flow  rate  (cfm) 

320382 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.59 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 

conditions 

0.014 

0.018 

grains/std  cu  ft,  dry 

0.019 

0.023 

grains/std  cu  ft,  dry. 

corrected  to 

IX 

CO2 

0.031 

0.040 

grains/std  cu  ft,  dry. 

corrected  to 

12% 

CO2 

0.378 

0.477 

pounds/hour 

50.97 

64.37 

pounds/million  Btu 

0.93 

1.18 

pounds/thousand  pounds 

fuel 

17.28 

21.83 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  23  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  39 

Reference  AESO  Report  No.  110-01-81,  October  1981 


FILE  16. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE-8D 

Serial  number; 

401607 

Power  setting; 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2912 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (®F) 

224.0 

Actual  flow  rate  (cfm) 

440487 

Corrected  flow  rate  (cfm) 

333155 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.55 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.007  0.010 

grains/std  cu  ft,  dry 

0.010  0.013 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO2 

0.017  0.024 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.207  0.294 

pounds/hour 

27.12  38.46 

pounds/million  Btu 

0.50  0.71 

pounds/thousand  pounds 

fuel 

9.31  13.21 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  5 

May  1981 

Test  Cell  19,  multiple 
Test  number  45 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

FILE  17. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

Serial  number: 

Power  setting: 

Fuel  flow  rate  (Ib/hr) 

J79-GE-8D 

401607 

30%  Thrust 

2804 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (‘F) 

231.2 

1 

Actual  flow  rate  (cfm) 

423075 

Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 

314980 

Carbon  dioxide  (volume 
percent,  dry  basis) 

0.56 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 

conditions 

0.007 

0.009 

grains/std  cu  ft,  dry 

0.010 

0.012 

grains/std  cu  ft,  dry. 

corrected  to 

1%  cr 

0.017 

0.022 

grains/std  cu  ft,  dry. 

corrected  to 

12%  Cl^ 

0.207 

0.260 

pounds /hour 

26.11 

32.69 

pounds/million  Btu 

0.50 

0.63 

pounds/thousand  pounds 

fuel 

9.31 

11.66 

Measurement  by  AIRCEU^FT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  11  May  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  48 

Reference  AESO  Report  No.  110-01-81,  October  1981 
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FILE  18. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type;  J79-GE-8C 

Serial  number;  401123 

Power  setting;  Military 

Fuel  flow  rate  (Ib/hr)  9424 


FUEL  DATA  Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA  Average  temperature  (°F)  387.8 

Actual  flow  rate  (cfra)  895412 

Corrected  flow  rate  (cfm)  549269 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0.99 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 


Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 
grains/std  cu  ft,  dry 
grains/std  cu  ft,  dry, 
grains/std  cu  ft,  dry, 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds 


conditions 

corrected  to  1%  COj 
corrected  to  12%  CO2 

fuel 


0, 

.008 

0. 

015 

0, 

.012 

0. 

024 

0, 

.012 

0. 

,024 

0, 

.149 

0, 

,291 

57. 

77 

113 

.  16 

0, 

,33 

0 

.65 

6. 

13 

12 

.01 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  30  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  23 

Reference  AESO  Report  No.  110-01-81,  October  1981 


FILE  19. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE-3C 

Serial  number: 

401123 

Power  setting; 

Military 

Fuel  flow  rate  (Ib/hr)  9386 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

396.1 

Actual  flow  rate  (cfm) 

862877 

Corrected  flow  rate  (cfm) 

525424 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1.00 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.004  0.006 

grains/std  cu 

ft, 

dry 

0.007  0.009 

grains/std  cu 

f  t , 

dry. 

corrected  to  1%  CO2 

0.007  0.009 

grains/std  cu 

ft, 

dry, 

corrected  to  12%  CO2 

0.087  0.113 

pounds /hour 

32.74  42.38 

pounds/raillion  Btu 

0.19  0.24 

pounds/thousand  pounds 

fuel 

3.49  4.52 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  3  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  26 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-19 


FILE  20.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


engine  typ** 
Serial  r.aifiber 


J  '9  ■  i;H  ■  BI) 
! !  i  tj  U  / 


Power  setting. 

Ftu:  1  flow  rale  (lb 

Hi  I  i  t 
'hr)  92  L. 

i  s  y 

FUEL  DATA  Fuel  type 

Heat  of  comfjustion  (Btu.'l 

-j  P  ■  9 

.))  IH ‘;UO 

STACK  GAS  DATA  Averag.*,-  '  i-rRpf- 1  a  t  u:  e  (  *  t  ) 

Ac  t  ua  1  t  1  ow  tat  e  i.  c  f  m ) 

Car  tec  ted  flow  rate  fcfm) 
(starulard  cotid 1 1  s  oits  .  di  y; 
C.irhon  dioxide  (  vo I u.me 
percen!  .  <!rv  b.is  is) 

ViS 

8  b  9  1  2  ; 

‘OA  ;  510 

1 

. 

().* 

PARTICULATE  EMISSIONS  DATA 

Partial 

Tot.-il 

emi ss i ons 

emi  .s.s  ions. 

grains/cu  ft  at  stack  conditions 

0  010 

o.oi;) 

grains/std  cu  ft,  dry 

0  01  ; 

0 , 029 

grains/std  cu  ft.  dry,  corrected  to  12  CO;, 

0 . 0 1  7 

0.029 

grains/std  cu  ft.  dry,  corrected  to  1?2  CO-, 

0 , 1  99 

0 . 28? 

pounds/hour 

’7  8  5 

110,2? 

pounds/million  Btu 

0  all 

0  , 

pounds/thousand  pounds  fuel 

8  59 

11  .88 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 

Date  of  measurement  27  April  1981  I 
Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane  i 
Test  number  90  I 
Reference  AESO  Report  No,  110-01-81.  October  1981  i 


A  20 


FILE  21. 


ENGINE  DATA 


FUEL  DATA 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 

Engine  type;  J/9-CE-8D 

Serial  number;  401607 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9141 


Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F)  398.9 

Actual  flow  rate  (cfm)  866183 

Corrected  flow  rate  (cfm)  318932 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  1.0" 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  IZ  C02 
grains/std  cu  ft,  dry,  corrected  to  12X  COj 

pounds/hour 
pounds/raillion  Btu 
pounds/thousand  pounds  fuel 


Partial 

emissions 

0.012 

0.021 

0.020 

0.239 

91.19 

0.54 

9.98 


Total 

emis.sions 

0.018 

0.029 

0.029 

0.342 

130.60 

0.77 

14.29 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  28  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  41 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-21 


FILE  22.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type. 

J79-GE 

-8D 

Serial  number; 

421252 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9334 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

397  . 

7 

Actual  flow  rate  (cfm) 

843895 

Corrected  flow  rate  (cfm) 

508616 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1 . 

08 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.005 

0.010 

grains/std  cu  ft,  dry 

0.009 

0.017 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.008 

0.016 

grains/std  cu  ft,  dry, 

corrected  to  12%  CO2 

0.095 

0.187 

pounds/hour 

37.36 

73.39 

pounds/million  Btu 

0.22 

0.43 

pounds/thousand  pounds 

fuel 

4.00 

7.86 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  21 

May  1981 

Test  Cell  19,  multiple 
Test  number  53 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-22 


FILE  23. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE-8D 

Serial  number: 

421252 

Power  setting; 

Military 

Fuel  flow  rate  (Ib/hr)  9294 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

390.0 

Actual  flow  rate  (cfm) 

817658 

Corrected  flow  rate  (cfm) 

494701 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1.12 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.010  0.015 

grains/std  cu  ft,  dry 

0.016  0.026 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.014  0.023 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.174  0.274 

pounds/hour 

68.72  108.37 

pounds/million  Btu 

0.40  0.63 

pounds/thousand  pounds 

fuel 

7.39  11.66 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  28  May  1981 

Test  Cell  19,  multiple 
Test  number  57 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

FILE  24. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

.I79-GE 

-8D 

Serial  number: 

421252 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9288 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

388. 

7 

Actual  flow  rate  (cfm) 

805656 

Corrected  flow  rate  (cfm) 

485772 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1. 

20 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.009 

0.014 

grains/std  cu  ft,  dry 

0.015 

0.024 

grains/std  cu  ft,  dry. 

corrected  to  IX  CO^ 

0.013 

0.020 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.152 

0.240 

pounds/hour 

63.27 

99.81 

pounds/million  Btu 

0.37 

0.58 

pounds/thousand  pounds 

fuel 

6.81 

10.75 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  2 

June  1981 

Test  Cell  19,  multiple 
Test  number  59 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

FILE  25. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type ; 

J79-GE 

-8D 

Serial  number: 

421841 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9026 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

389. 

0 

Actual  flow  rate  (cfm) 

871431 

Corrected  flow  rate  (cfm) 

537073 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1. 

05 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.013 

0.018 

grains/std  cu  ft,  dry 

0.021 

0.029 

grains/std  cu  ft,  dry, 

corrected  to  1%  COj 

0.020 

0.028 

grains/std  cu  ft,  dry, 

corrected  to  12%  CO2 

0.241 

0.335 

pounds/hour 

97.23 

135.10 

pounds/million  Btu 

0.58 

0.81 

pounds/thousand  pounds 

fuel 

10.77 

14.97 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  19 

February  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  1 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-25 


FILE  26.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA  Engine  type:  J79-GE-8D 

Serial  number;  421841 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9197 


FUEL  DATA  Fuel  type  :  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA  Average  temperature  (°F)  401,8 

Actual  flow  rate  (cfm)  896898 

Corrected  flow  rate  (cfm)  540126 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  l.OO 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 

conditions 

0.010 

0.012 

grains/std  cu  ft,  dry 

0.016 

0.019 

grains/std  cu  ft,  dry. 

corrected  to 

1%  COj 

0.016 

0.019 

grains/std  cu  ft,  dry, 

corrected  to 

12%  COj 

0.196 

0.232 

pounds/hour 

75.77 

89.36 

pounds/million  Btu 

0.45 

0.53 

pounds/thousand  pounds 

fuel 

8.24 

9.72 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  23  February  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  3 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-26 


FILE  27. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type;  J79-GE-8D 

Serial  number:  421841 

Power  setting.  Military 

Fuel  flow  rate  (Ib/hr)  9223 


FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (“F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


400.8 

905745 

539083 

1.03 


PARTICULATE  EMISSIONS  DATA 


Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack  conditions 

0.009 

0.011 

grains/std  cu  ft,  dry 

0.015 

0.018 

grains/std  cu  ft,  dry,  corrected  to 

1% 

CO  2 

0.015 

0.017 

grains/std  cu  ft,  dry,  corrected  to 

12% 

CO  2 

0.179 

0.208 

pounds /hour 

70.80 

82.66 

pounds/million  Btu 

0.41 

0.48 

pounds/thousand  pounds  fuel 

7.68 

8.96 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  24  February  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  4 

Reference  AESO  Report  No.  110-01-81,  October  1981 


FILE  28. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-8D 

Serial  number:  401117 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9045 


FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  ("F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


397.9 

772622 

456924 

1.02 


PARTICULATE  EMISSIONS  DATA 


Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 
grains/std  cu  ft,  dry 
grains/s td  cu  ft,  dry, 
grains/std  cu  ft,  dry, 

pounds/hour 
pounds/mi 11 ion  Btu 
pounds/thousand  pounds 


conditions 

corrected  to  1%  CO2 
corrected  to  12Z  CO2 

fuel 


0, 

.016 

0, 

.023 

0, 

,027 

0. 

.039 

0, 

.027 

0, 

,038 

0. 

,319 

0. 

,453 

106. 

06 

150 

.80 

0. 

,63 

0 

.90 

11. 

73 

16 

.67 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  22  September  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  1 

Reference  AESO  Report  No.  110-01-82,  March  1982 


FILE  29.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79 

-GE-8  ENGINE 

ENGINE  DATA 

Engine  type : 

J79-GE-8D 

Serial  number; 

401117 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  '^ISO 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

394.0 

Actual  flow  rate  (cfm) 

777642 

Corrected  flow  rate  (cfm) 

463133 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

1.01 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.007 

0.012 

grains/std  cu 

ft. 

dry 

0.012 

0.020 

grains/std  cu 

ft, 

dry. 

corrected  to  1%  COj 

0.012 

0.020 

grains/std  cu 

ft, 

dry, 

corrected  to  12%  COj 

0.139 

0.239 

pounds/hour 

46.49 

79.88 

pounds/million 

1  Btu 

0.27 

0.47 

pounds/thousand  pounds 

fuel 

5.07 

8.72 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  23  September  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  2 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-29 


FILE  30.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-8D 

Serial  number:  401117 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9166 


FUEL  DATA 

Fuel  type: 

Heat  of  combustion  (Btu/lb) 

JP-5 

1850(, 

STACK  GAS  DATA 

Average  temperature  (°F) 

400.4 

Actual  flow  rate  (cfm) 

784159 

Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 

465181 

Carbon  dioxide  (volume 
percent,  dry  basis) 

1.02 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 

conditions 

0.008 

0.012 

grains/std  cu  ft,  dry 

0.014 

0.021 

grains/std  cu  ft,  dry. 

corrected  to 

IX 

CO  2 

0.013 

0.020 

grains/std  cu  ft,  dry. 

corrected  Co 

12% 

CO2 

0.159 

0.242 

pounds/hour 

53,96 

81.93 

pounds/raillion  Btu 

0.32 

0.48 

pounds/thousand  pounds 

fuel 

5.89 

8.94 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  24  September  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  3 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-30 


FILE  31.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA  Engine  type:  J79-GE-8D 

Serial  number:  401117 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9266 


FUEL  DATA  Fuel  type  :  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA  Average  temperature  (®F)  406.5 

Actual  flow  rate  (cfm)  850110 

Corrected  flow  rate  (cfm)  500483 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  1.07 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 


Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.009 

0.012 

grains/std  cu  ft,  dry 

0.015 

0.021 

grains/std  cu  ft,  dry, 

corrected  to 

1%  COj 

0.014 

0.019 

grains/std  cu  ft,  dry, 

corrected  to 

12%  CO2 

0.165 

0.231 

pounds/hour 

62.83 

88.22 

pounds/million  Btu 

0.37 

0.51 

pounds/thousand  pounds 

fuel 

6.78 

9.52 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  25  September  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  4 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-3i 


FILE  32.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type ; 

J79-GE 

-8D 

Serial  number: 

401117 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9291 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

407. 

5 

Actual  flow  rate  (cfm) 

772980 

Corrected  flow  rate  (cfm) 

450396 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1. 

10 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.009 

0.012 

grains/std  cu  ft,  dry 

0.015 

0.021 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.014 

0.019 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.163 

0.228 

pounds/hour 

57.43 

80.43 

pounds/million  Btu 

0.33 

0.47 

pounds/thousand  pounds 

fuel 

6.18 

8.66 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  28 

September  1981 

Test  Cell  A,  multiple 
Test  number  5 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report  No.  110-01-82,  March  1982 

A-32 


FILE  33. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-8D 

Serial  number:  401117 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  10270 


FUEL  DATA 


Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (*F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


419.0 

780000 

445321 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  1%  CO2 
grains/std  cu  ft,  dry,  corrected  to  12%  CO2 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


Partial 

emissions 

O.OlO 

0.017 

0.015 

0.175 

66.72 

0.35 

6.50 


Total 

emissions 

0.018 

0.031 

0.026 

0.310 

118.52 

0.62 

11.54 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION ,  MIRAMAR 
Date  of  measurement  29  September  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  6 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-33 


FILE  34.  PARTICULATE  MASS  EMISSIONS  FROM  A  J7g-GE-8  ENGINE 


ENGINE  DATA 

Engine  type. 

J/9-t:E^8D  i 

Serial  number 

921841  ; 

Power  setting 

Miliiarv  i 

Fuel  tJow  rate  (Ih/tu) 

92a  1  1 

FUEL  DATA 

Fu(‘ I  t  ypr- 

JP-‘)  (with  !  el  rocene  j  j 

Ih'at  ot  combustion  iBru  lb;: 

18 LOO  i 

STACK  GAS  DATA 

Average  temper.iture  ('’F) 

398. a  i 

Actual  flow  rate  (cim) 

B  8  2  a  0 1  j 

Corrected  flow  rate  tclm) 

‘>?68()2 

(standard  conditions,  dry.) 
Carbon  dioxide  (volume 

(.!  8  8 

pe  r c e  n  t  ,  d.  r  y  h ,r  s  i  s  ) 

( 

PARTICULATE  EMISSIONS  DATA 

P-ji-Ci-il  To!. 'll 

sji  i  oris  omissions 


grains/cu  ft  at 

stack  conditions 

0.016 

0 . 03  3 

grains/std  cu  ft 

,  dry 

0,02/’ 

0.068 

grains/std  cu  ft 

,  dry,  corrected  to  17.  CO-^ 

0 . 0 .3 1 

0 . 069 

grains/std  cu  ft 

,  dry,  corrected  to  l.?7  COj 

0  3  /  6 

0.  /n 

pounds/hour 

i  20  ,  a  2 

2  i'j  6  ,  /  h 

pounds/million  Btu 

0  30 

1  .  99 

pounds /thou sand 

pounds  fuel 

13,03 

26  .  70 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  6  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  11 

Reference  AESO  Report  No.  110-01-81,  October  1981 


Note:  The  fuel  flow  rate  is  an  estimate. 


FILE  35. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79~GE-8  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-8D 

Serial  number;  421841 

Power  setting;  Military 

Fuel  flow  rate  (Ib/hr)  9243 


FUEL  DATA 


Fuel  type; 

Heat  of  combustion  (Btu/lb) 


JP-!)  (with  ferrocene) 
1S500 


STACK  GAS  DATA 


Average  temperature  (‘F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


396  1 
1  1  74  70 
4/1163 


PARTICULATE  EMISSIONS  DATA 


Partial 
emi ss ions 


Total 

emissions 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  IX  CO-., 
grains/std  cu  ft,  dry,  corrected  to  12X  COj 

pounds/hour 
pounds/million  Btu 
pounds/ thousand  pounds  fuel 


0.008 

0.014 

0.013 

0.184 

33.63 

0.33 

6.02 


0.021 

0.034 

0.038 

0.437 

138.36 

0.81 

14.97 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISlv\ND 
Date  of  measurement  9  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  12 

Reference  AESO  Report  No.  ’0-01-81,  October  1981 


Note;  The  fuel  flow  rate  is  an  estimate. 


I 

I 


A-35 


FILE  36.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79- 

GE-8  ENGINE 

ENGINE  DATA 

Engine  type; 

J79-GE 

-8D 

Serial  number: 

421841 

Power  setting; 

Mil  itary 

Fuel  flow  rate  (Ib/hr)  92^3 

FUEL  DATA 

Fuel  type; 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

398. 

0 

Actual  flow  rate  (cfm) 

778687 

Corrected  flow  rate  (cfm) 

473831 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

1 . 

02 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.023 

0.027 

gralns/std  cu  ft,  dry 

0.037 

0.045 

grains/s td  cu  ft,  dry, 

corrected  to  1%  COj 

0.036 

0.044 

grains/std  cu  ft,  dry, 

corrected  to  12X  CO2 

0.437 

0.526 

pounds/hour 

150.98 

181 . 52 

pounds/million  Btu 

0.88 

1.06 

pounds/thousand  pounds 

fue  1 

16.33 

19.64 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  10 

March  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  13 

Reference  AESO  Report 

SJo .  110-01-81,  October  1981 

Note:  The  fuel  flow  rate  is  an  estimate. 

A  -  3f> 


FILE  37. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type ; 

J79-GE-8D 

Serial  number: 

401123 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr) 

9243 

FUEL  DATA 

Fuel  type: 

Heat  of  combustion  (Btu/lb) 

JP'5  (with  ferrocene) 
18500 

STACK  GAS  DATA  Average  temperature  (°F)  399.0 

Actual  flow  rate  (cfm)  860374 

Corrected  flow  rate  (cfm)  520747 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  1.11 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 


Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.006 

grains/std  cu  ft,  dry 

0.005 

0.010 

grains/std  cu  ft,  dry. 

corrected  to 

IX 

COj 

0.005 

0.009 

grains/std  cu  ft,  dry. 

corrected  to 

12% 

CO2 

0.055 

0.109 

pounds/hour 

22.59 

45.19 

pounds/raillion  Btu 

0.13 

0.26 

pounds/thousand  pounds 

fuel 

2.44 

4.89 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  31  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  24 

Reference  AESO  Report  No.  110-01-81,  October  1981 
Note:  The  fuel  flow  rate  is  an  estimate. 


FILE  38.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE-8D 

Serial  number: 

401123 

Power  setting: 

Mil  i tary 

Fuel  flow  rate  (Ib/hr) 

9243 

FUEL  DATA 

Fuel  type: 

Heat  of  combustion  (Btu/lb) 

JP-5  (with  ferrocene) 
18500 

STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


402 , 2 
866046 
521097 

1.03 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  s 

tack 

conditions 

0 

.002 

0. 

003 

grains/std  cu  ft, 

dry 

0 

.004 

0. 

005 

grains/std  cu  ft. 

dry , 

corrected  to 

1%  COj 

0 

.003 

0, 

005 

grains/std  cu  ft, 

dry, 

corrected  to 

12X  CO, 

0 

.041 

0. 

062 

pounds/hour 

15 

84 

23 

.67 

pounds/million  Btu 

0 

09 

0 

.  14 

pounds/thousand  pounds 

fue  1 

1 

71 

2 

.  56 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  1  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  25 

Reference  AESO  Report  No.  110-01-81,  October  1981 
Note:  The  fuel  flow  rate  is  an  estimate. 


A-38 


FILE  39.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE-8D 

Serial  number: 

401607 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9243 

FUEL  DATA 

Fuel  type: 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

403.9 

Actual  flow  rate  (cfm) 

831787 

Corrected  flow  rate  (cfm) 

495157 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.91 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.010  0.017 

grains/std  cu  ft,  dry 

0.017  0.028 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.019  0.031 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.227  0.375 

pounds/hour 

72.93  120.70 

pounds/rail lion  Btu 

0.43  0.71 

pounds/thousand  pounds 

fuel 

7.89  13.06 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 

Date  of  measurement  29 

April  1981 

Test  Cell  19,  multiple 
Test  number  42 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

Note:  The  fuel  flow  rate  is  an  estimate. 

A-39 


FILE  40.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE 

-8D 

Serial  number: 

A01607 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  92A3 

FUEL  DATA 

Fuel  type; 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

393. 

7 

Actual  flow  rate  (cfm) 

8A6789 

Corrected  flow  rate  (cfm) 

51228A 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

96 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.008 

0.012 

grains/std  cu  ft,  dry 

O.OIA 

0.020 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

O.OIA 

0.021 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.172 

0. 25A 

pounds/hour 

60.32 

89.37 

pounds/million  Btu 

0.35 

0.52 

pounds/thousand  pounds 

fuel 

6.53 

9.67 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  30 

April  1981 

Test  Cell  19,  multiple 
Test  number  A3 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

^Jo .  110-01-81,  October  1981 

Note:  The  fuel  flow  rate  is  an  estimate. 

A -AO 


FILE  41.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type : 

J79-GE-8D 

Serial  number; 

401607 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9243 

FUEL  DATA 

Fuel  type: 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

387.6 

Actual  flow  rate  (cfra) 

818599 

Corrected  flow  rate  (cfm) 

500463 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.98 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.006 

0.012 

grains/std  cu  ft,  dry 

0.009 

0.019 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.010 

0.020 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.115 

0.236 

pounds/hour 

40.20 

82.54 

pounds/raillion  Btu 

0.24 

0.48 

pounds/thousand  pounds 

fuel 

4.35 

8.93 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  1 

May  1981 

Test  Cell  19,  multiple 
Test  number  44 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

Note;  The  fuel  flow  rate  is  an  estimate. 

A-Al 


FILE  42.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE 

-8D 

Serial  number: 

421252 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9243 

FUEL  DATA 

Fuel  type: 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

398. 

9 

Actual  flow  rate  (cfm) 

866722 

Corrected  flow  rate  (cfm) 

521468 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1. 

12 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.006 

0.009 

grains/std  cu  ft,  dry 

0.010 

0.015 

grains/std  cu  ft,  dry. 

corrected  to  12  COj 

0.009 

0.013 

grains/std  cu  ft,  dry, 

corrected  to  122  CO2 

0.104 

0.158 

pounds/hour 

43.57 

66.06 

pounds/raillion  Btu 

0.25 

0.39 

pounds/thousand  pounds 

fuel 

4 . 71 

7.15 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  22 

May  1981 

Test  Cell  19,  multiple 
Test  number  54 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

Note:  The  fuel  flow  rate  is  an  estimate. 

A-42 


FILE  43. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE-8D 

Serial  number. 

421252 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9243 

FUEL  DATA 

Fuel  type: 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (“F) 

395.2 

Actual  flow  rate  (cfm) 

853189 

Corrected  flow  rate  (cfm) 

515858 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.94 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.006 

0.010 

grains/std  cu  ft,  dry 

0.009 

0.016 

grains/std  cu  ft,  dry, 

corrected  to  IX  COj 

0.010 

0.017 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.117 

0.209 

pounds /hour 

40.40 

72.23 

pounds/million  Btu 

0.24 

0.^+2 

pounds/thousand  pounds 

fuel 

4.37 

7.81 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  26 

May  1981 

Test  Cell  19,  multiple 
Test  number  55 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

Note;  The  fuel  flow  rate  is  an  estimate. 

A-<!*3 


FILE  44. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE 

-8D 

Serial  number: 

421252 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9243 

FUEL  DATA 

Fuel  type: 

JP-5  (with  ferrocene) 

Heat  of  combustion  (Bcu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

374. 

5 

Actual  flow  rate  (cfm) 

805449 

Corrected  flow  rate  (cfm) 

488498 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1. 

12 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.007 

0.012 

grains/std  cu  ft,  dry 

0.012 

0.020 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO^ 

0.011 

0.018 

grains/std  cu  ft,  dry, 

corrected  to  12%  COj 

0.132 

0.213 

pounds/hour 

51.72 

83.10 

pounds/million  Btu 

0.30 

0.49 

pounds/thousand  pounds 

fuel 

5.60 

8.99 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  27 

May  1981 

Test  Cell  19,  multiple 
Test  number  56 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

Note:  The  fuel  flow  rate  is  an  estimate. 

FILE  45. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-8D 

Serial  number;  421252 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9243 


FUEL  DATA 


Fuel  type: 

Heat  of  combustion  (Btu/lb) 


JP-5  (with  ferrocene) 
18500 


STACK  GAS  DATA 


Average  temperature  ("F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


390.2 

841726 

508120 


PARTICULATE  EMISSIONS  DATA 


Partial 

emissions 


Total 

emissions 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  1%  COj 
grains/std  cu  ft,  dry,  corrected  to  12%  COj 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


0.006 

0.009 

0.000 

0.099 

40.24 

0.24 

4.35 


0.015 

0.026 

0.023 

0.274 

111.23 

0.65 

12.03 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  3  June  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  60 

Reference  AESO  Report  No.  110-01-81,  October  1981 
Note:  The  fuel  flow  rate  is  an  estimate. 


A-45 


FILE  46. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-8D 

Serial  number:  901117 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  9243 


FUEL  DATA 


Fuel  type:  JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


406.9 

805706 

473813 

0.99 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  s 

tack 

conditions 

0, 

.005 

0. 

007 

grains/std  cu  ft. 

dry 

0, 

.009 

0. 

012 

grains/std  cu  ft, 

dry, 

corrected  to 

1% 

CO  2 

0 

.009 

0. 

012 

grains/std  cu  ft, 

dry. 

corrected  to 

12% 

CO  2 

0 

.109 

0. 

,146 

pounds/hour 

36. 

49 

48, 

.72 

pounds/million  Btu 

0. 

21 

0 

,28 

pounds/thousand  pounds 

fuel 

3. 

,95 

5 

.27 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  3  November  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  21 

Reference  AESO  Report  No.  110-01-82,  March  1982 
Note:  The  fuel  flow  rate  is  an  estimate. 


FILE  47. 


ENGINE  DATA 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-8  ENGINE 


Engine  type;  J79-GE-8D 

Serial  number;  A01117 

Power  setting;  Military 

Fuel  flow  rate  (Ib/hr)  9243 


FUEL  DATA 


Fuel  type;  JP-5  (with  ferrocene) 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


425.9 

842945 

484371 

1.12 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  1%  CO2 
grains/Jtd  cu  ft,  dry,  corrected  to  12%  COj 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


Partial  Total 

emissions  emissions 


0. 

.004 

0. 

006 

0, 

008 

0, 

Oil 

0, 

,007 

0. 

010 

0, 

.081 

0. 

,117 

31. 

34 

45, 

.47 

0. 

18 

0. 

.27 

3. 

39 

4 

.92 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIR.AMAR 
Date  of  measurement  4  Novem  jer  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  22 

Reference  AESO  Report  No.  110-01-82,  March  1982 
Note;  The  fuel  flow  rate  i s  an  estimate. 


A-47 


FILE  48. 


ENGINE  DATA 


FUEL  DATA 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


Kn.gin.e  rypt-. 
Serial  nuisbfi 
Power  settip.g, 
r U4‘ 1  t  low  rate 


Fut‘ I  type:  ip  S 

Hear  oS  combustion  shtu/lb)  iSSOH 


j  ’4  .  ub  li-ifc 
i  i  /  SO 


STACK  GAS  DATA 


Aver  ar.e 

temper 

atur  e 

( ’  Fi 

Ac  rua 1 

f  1  ow  r  a 

te  (c 

fm.) 

Co r rec l 

ed  f 1 ow 

r.t£  e 

( c  f  in ') 

i  ^4  ‘4  ']  8 

(  s  r  a nda  r  d  c on<l  i  t  i  ons 

.  dry) 

t  :.'i  rbor. 

( 1  i  ox  i  (U- 

{  VO  1 

ume 

f) 

pe  rre 

nt  .  dr  y 

basic 

? 

PARTICULATE  EMISSIONS  DATA 


i’a  r  t  1  a  1  To  i  a  1 

en'i  ss  1  ons  emi  ;.s  ion.s 


grains/cu  ft  at  stack  roiulitions 
grains/scd  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  \X 
grains/std  cu  ft,  dry,  corrected  ^  12%  CO- 


0  nof, 
0 . 008 
0  01'. 
0  .  !  71 


0 , 0 1  c 

0  02S 

(  >  .  '  i 


pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


'■>  ■'5  4  19  94 

0.41  0,8b 

7,93  1 ,  9 1 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  14  May  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  50 

Reference  AESO  Report  No.  110-01-81.  October  1981 


FILE  49.  PARTICULATE  MAPS  EMISSIONS  FROM  A  J79-GE-10e  ENGINE 


ENGINE  DATA 

Engine  type: 

j/y-GE 

-  lOB 

Serial  number: 

433780 

Power  setting: 

Idle 

Fuel  flow  race  (Ib/hr)  1252 

FUEL  DATA 

Fuel  type: 

JP-  3 

Heat  of  combustion  (Btu/lb) 

18^)00 

STACK  GAS  DATA 

Average  temperature  ( “  F) 

2  32. 

4 

Actual  flow  rate  (cfm) 

172296 

Corrected  flow  rate  (cf!,i) 

129113 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

6  3 

percent  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

eroiss ions 

omissions 

grains/cu  ft  at  stack 

conditions 

0.006 

0.013 

grains/std  cu  ft,  dry 

0.00  7 

0.017 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO^ 

0.012 

0.027 

grains/std  cu  ft.  dry. 

corrected  to  1251  COj 

0.139 

0.320 

pounds/hour 

8.0') 

18.60 

pounds/tnillion  Btu 

0.33 

0.80 

pounds/thousand  pounds 

fuel 

6.4  3 

14.86 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  13 

May  1981 

Test  Cell  19,  multiple 
Test  number  49 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81.  October  1981 

A -49 


FILE  50. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA  Engine  type:  J79-GE-10B 

Serial  number:  448297 

Powei  sec  dug;  Idlc- 

Fuel  flow  rare  (Ib/hr)  1279 

FUEL  DATA  Fuel  type:  JP-S 

Heat  of  combustion  (Btu/lb)  18‘jOO 


STACK  GAS  DATA  Average  temperature  (“F)  22/  2 

Actual  flow  rate  (cfm)  189246 

Corrected  flow  race  (cfm)  142580 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0.48 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 

condi t ions 

0. 

,007 

0, 

012 

grains/std  cu  ft,  dry 

0. 

,009 

0. 

016 

grains/std  cu  ft,  dry, 

corrected  to 

IZ  COj 

0 

,019 

0, 

033 

grains/std  cu  ft,  dry, 

corrected  to 

12Z  COj 

0. 

224 

0. 

390 

pounds/hour 

10. 

94 

19 

.08 

pounds/million  BCu 

0 

46 

0 

.81 

pounds/thousand  pounds 

fuel 

8. 

5.5 

14 

,92 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  16  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  34 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-30 


FILE  51.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE-10B 

Serial  number: 

448297 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr) 

1276 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

222.2 

Actual  flow  rate  (cfm) 

202933 

Corrected  flow  rate  (cfm) 

154759 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.59 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 
emissions  emissions 

grains/cu  ft  at  stack  conditions  0.006  0.012 
grains/std  cu  ft,  dry  0.008  0.016 
grains/std  cu  ft,  dry,  corrected  to  1%  CO,  0.013  0.027 
grains/std  cu  ft,  dry.  corrected  to  12%  CO,  0.152  0.321 

pounds/hour  9.94  20.94 
pounds/million  Btu  0.42  0.89 
pounds/thousand  pounds  fuel  7.79  16.41 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  15  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  33 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-51 


FILE  52.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79- 

GE-100  ENGINE 

ENGINE  DATA 

Engine  type: 

J79-GE-10B 

Serial  number: 

433939 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  1209 

FUEL  DATA 

Fuel  type: 

JP-3 

Heat  of  combustion  (Btu/lb)  18300 

STACK  GAS  DATA 

Average  temperature  ("F) 

227.9 

Actual  flow  rate  (cfm) 

211066 

Corrected  flow  rate  (cfm) 

138993 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.31 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.008 

0.013 

grains/std  cu  ft,  dry 

0.011 

0.017 

grains/std  cu  ft,  dry, 

corrected  to  IX  COj 

0,021 

0.033 

grains/std  cu  ft,  dry, 

corrected  to  12X  COj 

0.254 

0.396 

pounds/hour 

14.72 

22.92 

pounds/million  Btu 

0.66 

1.02 

pounds/thousand  pounds 

fuel 

12.18 

18.96 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  21 

April  1981 

Test  Cell  19,  multiple 
Test  number  37 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-52 


FILE  53.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 

Engine  type; 

J79-GE 

-lOB 

Serial  number: 

A33959 

Power  setting: 

Idle 

Fuel  flow  rate  <lb/hr)  1223 

FUEL  DATA 

Fuel  type; 

JP.5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  ( ° F) 

204, 

2 

Actual  flow  rate  (cfm) 

215454 

Corrected  flow  rate  (cfm) 

168779 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0, 

55 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emiss ions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.009 

grains/std  cu  ft,  dry 

0 . 004 

0.011 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.007 

0.020 

grains/std  cu  ft,  dry, 

corrected  to  12%  COj 

0.080 

0.245 

pounds /hour 

5.30 

16.26 

pounds/million  Btu 

0.23 

0.72 

pounds/thousand  pounds 

fuel 

4.33 

13.30 

Measurement  by  AIRCRAFT  EIWIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  19 

March  1981 

Test  Cell  19,  multiple 
Test  number  19 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-53 


FILE  54. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 

Engine  type; 

J79-GE 

-lOB 

Serial  number: 

433780 

Power  setting; 

30X  Thrust 

Fuel  flow  rate  (Ib/hr)  2899 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

218. 

2 

Actual  flow  rate  (cfm) 

417743 

Corrected  flow  rate  (cfm) 

316163 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0, 

52 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.002 

0.007 

grains/std  cu  ft,  dry 

0.003 

0.009 

grains/std  cu  ft,  dry. 

corrected  to  IX  COj 

0.005 

0.018 

grains/std  cu  ft,  dry. 

corrected  to  12X  CO2 

0.062 

0.211 

pounds/hour 

7.27 

24.83 

pounds/million  Btu 

0.14 

0.46 

pounds/thousand  pounds 

fuel 

2.51 

8.57 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 

Date  of  measurement  19 

May  1981 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  52 

Reference  AESO  Report 

JJo.  110-01-81,  October  1981 

FILE  55.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 

Engine  type:  J79-GE-10B 

Serial  number:  9^8297 

Power  setting:  30X  Thrust 

Fuel  flow  rate  (Ib/hr)  2962 


Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


Average  temperature  ("F)  232.2 

Actual  flow  rate  (cfra)  399100 

Corrected  flow  rate  (cfm)  298758 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0.52 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack  conditions 

0.002 

0.004 

grains/std  cu  ft,  dry 

0.003 

0.005 

grains/std  cu  ft,  dry,  corrected  to  IX  COj 

0.006 

0.010 

grains/std  cu  ft,  dry,  corrected  to  12X  COj 

0.077 

0.122 

pounds/hour 

8.50 

13.53 

pounds/million  Btu 

0.16 

0.25 

pounds/ thousand  pounds  fuel 

2.87 

4.57 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT 

OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  10  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the 
Test  number  30 

stack  exit  plane 

Reference  AESO  Report  No.  110-01-81,  October 

1981 

FUEL  DATA 


STACK  GAS  DATA 


ENGINE  DATA 


A-55 


FILE  56. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 


Engine  type;  J79-GE-10B 

Serial  number:  448297 

Power  setting:  30X  Thrust 

Fuel  flow  rate  (Ib/hr)  2984 


FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


229.3 

422476 

317893 

0.51 


PARTICULATE  EMISSIONS  DATA 


Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.002 

0.004 

grains/std  cu  ft,  dry 

0.002 

0.005 

grains/std  cu  ft,  dry. 

corrected  to 

IZ  COj 

0.004 

0.010 

grains/std  cu  ft,  dry, 

corrected  to 

12%  CO, 

0.051 

0.115 

pounds/hour 

5,93 

13.27 

pounds/million  Btu 

0,11 

0.24 

pounds/thousand  pounds 

fuel 

1,99 

4.45 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  9  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  29 

Reference  AESO  Report  No.  110-01-81,  October  1981 


FILE  57. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINEOATA  Engine  type:  J79-GE-10B 

Serial  number;  433959 

Power  setting:  30X  Thrust 

Fuel  flow  rate  (Ib/hr)  3031 


FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA  Average  temperature  (°F)  215.4 

Actual  flow  rate  (cfm)  408848 

Corrected  flow  rate  (cfm)  314390 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0.52 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 
emissions  emissions 

grains/cu  ft  at  stack  conditions  0.011  0.016 
grains/std  cu  ft,  dry  0.014  0.020 
grains/std  cu  ft,  dry,  corrected  to  IX  CO2  0.028  0.039 
grains/std  cu  ft,  dry,  corrected  to  12X  COj  0.331  0.472 

pounds/hour  38.65  55.07 
pounds/million  Btu  0.69  0.98 
pounds/thousand  pounds  fuel  12.75  18.17 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  26  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  21 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-57 


FILE  58.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 

Engine  type: 

J79-GE 

-lOB 

Serial  number: 

433959 

Power  setting; 

30%  Thrust 

Fuel  flow  rate  (Ib/hr)  2949 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

228. 

9 

Actual  flow  rate  (cfm) 

444568 

Corrected  flow  rate  (cfm) 

335085 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

54 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

n  no5 

grains/std  cu  ft,  dry 

0.004 

V  .  v/07 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO2 

0.008 

0.012 

grains/std  cu  ft,  dry, 

corrected  to  12%  CO2 

0.091 

0.149 

pounds/hour 

11.72 

19.20 

pounds/million  Btu 

0.21 

0.35 

pounds/thousand  pounds 

fuel 

3.97 

6.51 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  27 

March  1981 

Test  Cell  19,  multiple 
Test  number  22 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-58 


FILE  59. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 


Engine  type:  J79-GE-10B 

Serial  number:  433959 

Power  setting:  30X  Thrust 

Fuel  flow  rate  (Ib/hr)  2900 


FUEL  DATA 


Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


226.2 

452739 

340702 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  1%  COj 
grains/std  cu  ft,  dry,  corrected  to  12%  CO^ 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


Partial 

emissions 

0.005 

0.007 

0.012 

0.148 

19.12 

0.36 

6.59 


Total 

emissions 

0.008 

0.010 

0.019 

0.227 

29.26 

0.55 

10.09 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  20  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  20 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-59 


FILE  60.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE~10B  ENGINE 


ENGINE  DATA 

Engine  type; 

J79-GE-10B 

Serial  number: 

433959 

Power  setting: 

30%  Thrust 

Fuel  flow  rate  (Ib/hr) 

2950 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (“F) 

230.0 

Actual  flow  rate  (cfm) 

474189 

Corrected  flow  rate  (cfm) 

355272 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.48 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 
emissions  emissions 

grains/cu  ft  at  stack  conditions  0.007  0.010 
grains/std  cu  ft,  dry  0.010  0.014 
grains/std  cu  ft,  dry,  corrected  to  1%  COj  0.021  0.029 
grains/std  cu  ft,  dry,  corrected  to  12%  CO^  0.247  0.341 

pounds/hour  30.12  41.68 
pounds/raillion  Btu  0.55  0.76 
pounds/thousand  pounds  fuel  10.21  14.13 


Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  18  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  18 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-60 


FILE  61.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 

Engine  tyoe: 

J79-GE-10B 

Serial  number: 

433780 

Povar  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  9608 

FUEL  DATA 

Fuel  type ' 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

409.6 

Actual  flow  rate  (cfm) 

835981 

Corrected  flow  rate  (cfm) 

496205 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

1.11 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.005 

grains/std  cu  ft,  dry 

0.005 

0.009 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.004 

0.u08 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.053 

0.098 

pounds/hour 

20.77 

38.69 

pounds/raillion  Btu 

0.12 

0.22 

pounds/thousand  pounds 

fuel 

2.16 

4.03 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  18  May  1981 

Test  Cell  19,  multiple 
Test  number  51 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-81,  October  1981 

A-61 


FILE  62.  PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-10B  ENGINE 


ENGINE  DATA 

Engiru-  lypt' 

J  “■>  i: 

t  -  luB 

1 

Serial  number 

*'*  8  i 

'* 

Power  sect  i tig 

Ml  1  i  t 

:i  t  V 

Fuel  flow  rate  ilb/hr) 

10026 

FUEL  DATA 

Fuel  type: 

-1 P  *1 

j 

Heat  of  combust  10(1  (Btu/ lb) 

18  600 

STACK  GAS  DATA 

Avr'tage  temperature  ('F) 

61/ 

8 

j 

Ac  tua 1  t  I ow  r  a  t  e  { c  f  m ) 

8 ‘5  9  2  18 

Corrected  flow  rate  (ctre) 
(standard  conditions,  dry ^ 

61623  3 

Carbon  di  ox  tile  (volume 

1 

08 

( 

pe  r c e  n  t  .  d  r  y  b.is  1  s ) 

PARTICULATE  EMISSIONS  DATA 

i 

Part 

i.al 

Total  1 

cmi  S5i 

i  osm 

rmi  ri 

'i  i  on5* 

grains/cu  ft  at  stack 

conditions  0 

006 

0 

.  006 

grains/std  cu  ft,  dry 

0. 

006 

0 

010 

grains/std  cu  ft.  dry, 

corrected  to  IX  COj  0. 

006 

0 

010 

grains/std  cu  ft.  dry. 

corrected  to  I2X  COj  0 

0^6 

0 

113 

pounds/hour 

26 

6  2 

63 

.  92 

pounds/million  Btu 

0 

16 

0 

,23 

pounds/thousand  pounds 

f  ue 1  2  . 

38 

Measurement  by  AIRCRAFT  F.NV IRO?4MENTAL  SUPPORT  OFFICF. 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  I5Ij\ND 

Date  of  measurement 

April  1981 

Test  Cell  19.  multiple 

point  sampling  at  the  stack  exit  plane 

Test  number  32 
Reference  AESO  Report 

No.  110-01-81.  October  1981 

A-62 


PARTICULATE  EMISSIONS  DATA 


Par  t ia  1 

To  t  a  1 

emi ss i ons 

erci  sji  i  on.s 

grains/cu  ft  at  stack  conditions 

0.003 

0 , 006 

grains/std  cu  ft,  dry 

0.005 

0  007 

grains/std  cu  ft,  dry,  corrected  to  IX  COj 

0.005 

0 . 006 

grains/std  cu  ft,  dry,  corrected  to  12X  COj 

0.056 

0.078 

pounds/hour 

22.63 

31  36 

pounds/million  Btu 

0.12 

0,17 

pounds/thousand  pounds  fuel 

2.27 

3.16 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  13  April  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  31 

Reference  AESO  Report  No.  110-01-81.  October  1981 


A-63 


FILE  64. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J7»~G£-10e  ENGINE 


ENGINE  DATA 


Engiiiifc  type 

Serial  nussber 

Power  sett  trig 

I’ue  1  flow  rate  i-b/lsr? 


J  ' V  t.P  lOB 

/  .5 

Mi  1  Italy 

'V  '■i  ]  ? 


FUEL  DATA 


Fuel  type 

f !  e  a  t  o !  c  o  ro  b  u  *,  t  ion 


STACK  GAS  DATA 


Ave r a ge  t emp e r a t u re  ( '  1' ) 
Actual  flow  rare  (cfm ) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  drv) 
CiX  rbon  d  tox  i  de  (  vo  1  un-iO 
percent,  dry  basis) 


..lo  V 
8  <■  ‘‘i, "}  8 
*1 1 

0  8  5 


1 


PARTICULATE  EMISSIONS  DATA 


Par! la! 

Tot  a  1 

e.m  i  s  s  i  tins 

emi ss 1  on 

grains/cu  ft  at  stack 

cond i t ions 

0  004 

0 . 00  7 

grains/std  cu  ft,  dry 

0  00  ; 

0,012 

grains/std  cu  ft.  dry. 

corrected  to 

U  COj 

0  008 

0 . 019 

grains/std  cu  ft,  dry. 

corrected  to 

121  COj 

0  099 

0  17? 

pounds/hour 

10  CO 

S2 . 98 

pounds/mi 1 1 ion  Btu 

0.17 

0  .  ?9 

pounds/thousand  pounds 

fue  1 

1 , 09 

S  .  39 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  17  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  17 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-6A 


RLE  65. 

PARTICULATE  MASS  EMISSIONS  FROM  A  J79-GE-t08  ENGINE 

ENGINE  DATA 

Engine  type: 

J)9  CE  lOfc  1 

Serial  nu.'nbej: 

4  }  i  9  b  9  1 

Power  settlfig 

Military 

Fuel  flow  rate 

(Ib/hr)  9892 

FUEL  DATA 

Fuel  type 

Jtb 

Heat  of  combustion  (ht 

u,^lb)  18  600 

i 


STACK  GAS  DATA 


Average  temperature  (*F)  416  B 

Actual  flow  rate  (cfm)  864 /g*? 


Corrected  flow  rare  (cfm)  604191 

(standard  conditions,  dry) 

Carbon  dioxide  ('.'olvirne  i  l4 

percent,  dry  ha'iis) 


PARTICULATE  EMISSIONS  DATA 

i’.irtial  Total 

emission  s  p  m  i  a  *;  j  on  % 


grains/cu  ft  a 

t  stack 

condit  i 

ons 

u 

004 

0 

,007 

grains/std  cu 

ft. 

dry 

0 

00? 

0 

012 

grains/s td  cu 

ft. 

dry , 

correc 

ted  Co 

li  COj 

0 

.006 

0 

010 

grains/std  cu 

ft , 

dry. 

correc 

ted  Co 

12X  CO^ 

0 

.076 

0 

117 

pounds/hour 

32  , 

39 

so 

.09 

pounds/rail 1  ion 

Btu 

0. 

18 

0 

.27 

pounds/thousand  pounds 

fuel 

3, 

71 

s 

06 

Measurement  by  AIRCRAtT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  16  March  1981 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  16 

Reference  AESO  Report  No.  110-01-81,  October  1981 


A-65 


FILE  66.  PARTICULATE  MASS  EMISSIONS  FROM  A  JS2 

-P-68  ENGINE 

ENGINE  DATA 

Engine  type 

J52 -P- 

6B 

Serial  number 

B  5  9 

Power  setting 

Idle 

Fuel  f 1 ow  rate  i 1 b. 

/hr,*  819 

FUEL  DATA 

Fuel  type: 

li’-  5 

Heat:  of  combustion  vBtu,  1! 

:>)  IKbi.!!) 

STACK  GAS  DATA 

Average  temperature  (’F) 

1 6  5 

3 

Actual  flow  rate  (cfm.) 

i  fj  8  )  59 

Corrected  flow  rate  (dm) 

1  5.^60? 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0 

39 

percent,  dry  basis.) 

PARTICULATE  EMISSIONS  DATA 

Part i a  1 

Total 

em i ss i ons 

emissions 

grains/cu  ft  at  stack 

conditions 

0 , 009 

0.011 

grains/std  cu  ft,  dry 

0,005 

0.013 

grains/std  cu  ft,  dry, 

corrected  to  IZ  CO, 

0,019 

0.039 

grains/std  cu  ft,  dry. 

corrected  to  12Z  CO2 

0.163 

0.966 

pounds/hour 

5.95 

15.58 

pounds/million  Btu 

0.36 

1.03 

pounds/thousand  pounds 

f  ue  1 

6  .  ?0 

19.19 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  21  October  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  15 

Reference  AESO  Report  No.  110-01-82,  March  198? 


FILE  67.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52-P-68  ENGINE 


ENGINE  DATA 

Engine  type. 

J  ‘j  2  -  P 

6B 

Serial  number: 

64  9B  ■>*: 

Power  setting 

Idle 

Fuel  flow  rate  ( Ib/hr 

84  8 

FUEL  DATA 

Fuel  type: 

JP-  *> 

Heat  of  combustion  (Btu, Ih) 

18900 

STACK  GAS  DATA 

Average  temperature  (“F) 

169 

5 

Actual  flow  rate  (cfm) 

1 79809 

Corrected  flow  rate  (cfm) 
(standard  conditi-ons,  dry) 
Carbon  dioxide  (volume 

14614? 

0 

14 

percent,  dry  basi-s) 

PARTICULATE  EMISSIONS  DATA 

Pa 

r  t  i  a  1 

Total 

emi  iorns 

cm  i  .ss  i  on.s 

grains/cu  fc  at  stack 

conditions 

0  005 

0 . 009 

grains/std  cu  ft,  dry 

0 . 006 

0.012 

grains/std  cu  ft,  dry, 

corrected  to  IZ  CO^ 

0.019 

0.034 

grains/std  cu  ft,  dry, 

corrected  to  12Z  CO^ 

0.226 

0,410 

pounds/hour 

8,02 

14.56 

pounds/mi llion  Btu 

0.51 

0.93 

pounds/thousand  pounds 

fuel 

9,46 

17.17 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION.  MIRAMAR 

Date  of  measurement  22 

October  1981 

Test  Cell  A,  multiple 

point  sampling  at  the  stack  exit  plane 

Test  number  16 
Reference  AESO  Report 

No.  110-01-82.  March  1982 

A-67 


I 

I 


FILE  68.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52- 

-P~6B  ENGINE 

ENGINE  DATA  Et'.gisu'  t  vpe 

J j? -P- 

...  - - —  - - - - 

6B  1 

Si*rt.il  nuiKbor 

6498‘)9  1 

Power  Peering 

Idle 

i 

Fuel  1  low  rate  iib/hr)  84A 

1 

i 

FUEL  DATA  Fuel  Lype, 

JP-b 

i 

! 

Heat,  of  combust  ioti  (Bru,'ib 

)  18 ''00 

f 

STACK  GAS  DATA  Average  cempe  tui  lure  (“F) 

166. 

8 

Ac t ua 1  f I ow  rate  ( c f m ) 

186289 

Corrected  flow  rate  (cl ft) 

l!>nS8 

(standard  conditions,  dty) 

Carbon  d i ox i de  ( vo I ume 

0. 

33 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Part ia 1 

Total 

emi  ss  i  on.s 

emi  s.^>  i  ons 

grains/cu  ft  at  stack  conditions 

0  009 

0,013 

grains/sed  cu  ft.  dry 

0,011 

0.016 

grains/std  cu  ft,  dry.  corrected  to  1%  CO^ 

0.036 

0.069 

grains/std  cu  ft,  dry,  corrected  to  122  COj 

0,610 

0.  S8  3 

pounds/hour 

16.62 

20,80 

pounds/million  Btu 

0.96 

1  ,  33 

pounds/thousand  pounds  furl 

17,32 

26 . 66 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  2  December  1981 

Test  Cell  A.  multiple  point  sampling  at  the  .stack 

exit  plane 

Test  number  2b 

Reference  AESO  Report  No.  110-01-82,  March  1982 

A-68 


FILE  69.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52-P-68  ENGINE 


ENGINE  DATA 

Engine  type; 

J52-P-6B 

Serial  number: 

649859 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  862 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

166.2 

Actual  flow  rate  (cfm) 

184008 

Corrected  flow  rate  (cfm) 

150755 

(standard  conditions,  dr") 
Carbon  dioxide  (volume 

0.3  3 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

condi t ions 

0.012 

0.014 

grains/std  cu  ft,  dry 

0,014 

0.017 

grains/std  cu  ft,  dry. 

corrected  to  IX  COj 

0,044 

0.053 

grains/std  cu  ft.  dry. 

corrected  to  12X  CO, 

0.523 

0.635 

pounds/hour 

18 . 58 

22.56 

pounds/rail lion  Btu 

1 ,  17 

1.41 

pounds/thousand  pounds 

fuel 

21.55 

26,17 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  3 

December  1981 

Test  Cell  A,  multiple 
Test  number  27 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-69 


FILE  70.  PARTICULATE  MASS  EMISSIONS  FROM  A  JS2-P-6B  ENGINE 


ENGINE  DATA 

Engine  type; 

J52-P-6B 

Serial  number: 

6498S9 

Power  setting: 

Idle 

Fuel  flow  race  (Ib/hr)  878 

FUEL  DATA 

Fuel  type; 

JP-  S 

Heat  of  combustion  (Btu/lb 

)  18S00 

STACK  GAS  DATA 

Average  temperature  (°F) 

170.6 

Actual  flow  rate  (cfm) 

143659 

Corrected  flow  race  (cfm) 

114731 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 34 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.007 

0.009 

grains/std  cu  ft,  dry 

0.009 

0.011 

grains/std  cu  ft,  dry, 

corrected  to  IX  CO^ 

0.026 

0.033 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.314 

0.396 

pounds/hour 

8.74 

11.03 

pounds/million  Btu 

0.54 

0.68 

pounds/thousand  pounds 

f  ue  1 

9.95 

12.56 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  10 

December  1981 

Test  Cell  A,  multiple 
Test  number  30 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-70 


FILE  71.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52 

-P-68  ENGINE 

ENGINE  DATA 

Engine  type: 

J52-P- 

6B 

Serial  number: 

649859 

Power  setting; 

85%  rpra 

Fuel  flow  rate  (Ib/hr)  2602 

FUEL  DATA 

Fuel  type: 

JP-3 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

222. 

3 

Actual  flow  rate  (cfm) 

413047 

Corrected  flow  rate  (cfm) 

310545 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

49 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.005 

0.011 

grains/std  cu  ft,  dry 

0.007 

0.014 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.015 

0.030 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.180 

0.355 

pounds/hour 

19.37 

38.21 

pounds/niillion  Btu 

0.40 

0.79 

pounds/thousand  pounds 

fuel 

7.44 

14.68 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  19 

October  1981 

Test  Cell  A,  multiple 
Test  number  13 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-71 


FILE  72. 


PARTICULATE  MASS  EMISSIONS  FROM  A  J52-P-6B  ENGINE 


ENGINE  DATA 


Engine  type;  J‘)2-P-6B 

Serial  number;  649859 

Power  setting;  85%  rprn 

Fuel  flow  rate  (Ib/hr)  2624 


FUEL  DATA  Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (“F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


210.7 

445340 

342428 

0.46 


PARTICULATE  EMISSIONS  DATA 


Partial  Total 

emissions  emissions 


grains/cu  ft  at  stack 
grains/std  cu  ft,  dry 
grains/std  cu  ft,  dry, 
grains/std  cu  ft,  dry, 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds 


conditions 

corrected  to  1%  COj 
corrected  to  12%  COj 

fue  1 


0, 

,006 

0. 

009 

0. 

.008 

0. 

012 

0, 

.017 

0. 

026 

0, 

.204 

0. 

,316 

22. 

88 

35 

.40 

0. 

47 

0, 

.73 

8. 

72 

13, 

.49 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  20  October  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  14 

Reference  AESO  Report  No.  110-01-82,  March  1982 


FILE  73.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52 

-P-6B  ENGINE 

ENGINE  DATA 

Engine  type; 

J52-P-6B 

Serial  number; 

649859 

Power  setting; 

85%  rpm 

Fuel  flow  rate  (Ib/hr)  2685 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

210.4 

Actual  flow  rate  (cfm) 

410991 

Corrected  flow  rate  (cfm) 

315283 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.46 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.005 

0.007 

grains/std  cu  ft,  dry 

0.007 

0.009 

grains/std  cu  ft,  dry, 

corrected  to  1%  CO2 

0.015 

0.020 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.176 

0.246 

pounds/hour 

18.03 

25.20 

pounds/rail lion  Btu 

0. 3f 

0.51 

pounds/thousand  pounds 

fuel 

6.72 

9.39 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  8 

December  1981 

Test  Cell  A,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  28 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-73 


FILE  74.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52 

-P-6B  ENGINE 

ENGINE  DATA 

Engine  type : 

J52-P-6B 

Serial  number: 

649859 

Power  setting: 

85%  rpm 

Fuel  flow  rate  (Ib/hr)  2729 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (®F) 

211.1 

Actual  flow  rate  (cfm) 

395141 

Corrected  flow  rate  (cfm) 

303593 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.44 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.010 

0.012 

grains/std  cu  ft,  dry 

0.013 

0.016 

grains/std  cu  ft,  dry 

corrected  to  IZ  CO2 

0.029 

0.035 

grains/std  cu  ft,  dry 

corrected  to  12X  CO2 

0.346 

0.423 

pounds/hour 

33.43 

40.80 

pounds/million  Btu 

0.66 

0.81 

pounds/thousand  pounds  fuel 

12.25 

14.95 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  9 

December  1981 

Test  Cell  A,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  29 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A- 74 


FILE  75. 

PARTICULATE  MASS  EMISSIONS  FROM  A  J52-P-6B 

ENGINE 

■  . 

' 

ENGINE  DATA 

Engiiii-  typr 

/ • F-bfe 

Serial  nuifibtri 

t  9  5 

Power  setting 

H  i  1  i  t  a  r  v 

Fuel  flow  fate  (Ib/'lir) 

6820 

FUEL  DATA 

Fuel  type 

.)  P  b 

Heat  of  combustion  (fetu/ib) 

1  8  jLO 

STACK  GAS  DATA 

Ave  rage  t  empe  r  a  r  u r  t-  “  F ) 

1 3  5 .  ■) 

Actual  flow  rate  (ctffii 

6  SO'.)  81 

Collected  flow  rate  icfit!) 

U  3  700 1 

(standard  condi t ions ,  dry) 

Carbon  diov[<.!i'  (vulMm:-  0,// 


pt-rcofU  ,  dry  basis) 


PARTICUtATE  EMISSIONS  DATA 

Partial 

Total 

emi  -s.s  i  ons 

em  i.ss  i  ons 

grains/cu  ft  at  stack  conditions 

ooos 

0  008 

grains/std  cu  f^.  dry 

0.008 

0.012 

grains/std  cu  ft,  dry,  corrected  to 

IX 

CO  2 

C  010 

0.015 

grains/std  cu  ft,  dry,  corrected  to 

127. 

CO  2 

0.129 

0,185 

pounds/hour 

29,7  3 

9a.  5  5 

pounds/million  Btu 

0.24 

0.35 

pounds/thousand  pounds  fuel 

9  36 

6.53 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  6  October  1981 

Test  Cell  A.  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  7 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-75 


FILE  76.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52-P-68  ENGINE 


ENGINE  DATA  Eng  i  ne  C  y pe  :  J  ‘j -  P  -  6 B 

Serial  number:  649859 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  6978 


FUEL  DATA  Fuel  type:  JP-‘i 

Heat  of  combustion  (Btu/lb)  18500 


STACKGASDATA  Average  temperature  (°F)  326. 5 

Actual  flow  rate  <cfm)  723849 

Corrected  flow  rate  (cfm)  465187 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0.77 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 


grains/cu  ft  a 

.t  s 

tack 

conditions 

0, 

,005 

0, 

.007 

grains/std  cu 

ft , 

dry 

0, 

.008 

0. 

Oil 

grains/std  cu 

ft. 

dry, 

corrected  to 

IX  COj 

0, 

,010 

0, 

.015 

grains/std  cu 

ft, 

dry. 

corrected  to 

12Z  CO2 

0 

.119 

0. 

.175 

pounds/hour 

30. 

60 

44 

.87 

pounds/mi 1 1 ior 

i  Bt 

u 

0. 

24 

0 

.35 

pounds/thousand  pounds 

fue  1 

4  . 

39 

6 

.43 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  7  October  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  8 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-76 


FILE  77.  PARTICULATE  MASS  EMISSIONS  FROM  A  J52-P-68  ENGINE 


ENGINE  DATA  Eng  i  ne  c  y  pe  J  2  -  P  -  6  E 

Serial  number;  6^^9859 

Power  setting:  Military 

Fuel  flow  rate  (Ib/hr)  6498 


FUEL  DATA  Fuel  type: 

JP-‘j 

Heat  of  combustion  (Btu/lb)  18S00 

STACK  GAS  DATA  Average  temperature  (°F) 

316. 

2 

Actual  flow  rate  (cfm) 

724744 

Corrected  flow  race  (cfm) 

472049 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0, 

76 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA  * 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack  conditions 

0.004 

0.011 

grains/std  cu  ft,  dry 

0.007 

0.017 

grains/std  cu  ft,  dry,  corrected  to  IX  COj 

0.009 

0.022 

grains/std  cu  ft,  dry,  corrected  to  12%  CO^ 

0.105 

0.261 

pounds/hour 

27.03 

66.96 

pounds/raillion  Btu 

0.22 

0.56 

pounds/thousand  pounds  fuel 

4.16 

10.30 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  8  October  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack 
Test  number  9 

Reference  AESO  Report  No.  110-01-82,  March  1982 

exit  plane 

*  Due  to  a  leak  in  the  south  side  sampling  train, 

all  particulate 

emissions  data  are  based  on  the  sample  taken  from  the  north 

side 

train.  (see  page  7  of  the  reference) 

A-77 


FILE  78.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 

ENGINE  DATA 

Engine  type: 

TF'iO  -  P 

-A  14 

Serial  number: 

679457 

Power  setting: 

Idle 

Fuel  flow  race  (Ib/hr)  1081 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (‘’F) 

166. 

5 

Actual  flow  rate  (cfm) 

222211 

Corrected  flow  rate  (cfm) 

182378 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0 . 

33 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.008 

grains/std  cu  ft.  dry 

0.003 

0.010 

grains/std  cu  ft,  dry, 

corrected  to  IX  COj 

0.010 

0.029 

grains/std  cu  ft,  dry, 

corrected  to  12X  COj 

0.122 

0.346 

pounds /hour 

5.25 

14.88 

pounds/million  Btu 

0.26 

0.74 

pounds/thousand  pounds 

fue  1 

4.86 

13.77 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

1  Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  26 

October  1981 

Test  Cell  A,  multiple 
Test  number  17 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-78 


FILE  79. 


PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA  Engine  type:  TF30- P-414 

Serial  number.  6 794*) 7 

Power  setting:  Idle 

Fuel  flow  rate  (Ib/hr)  1036 

FUEL  DATA  Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA  Average  temperature  (“F)  163,9 

Actual  flow  rate  (cfm)  198201 

Corrected  flow  rate  (cfm)  162637 

(standard  conditions,  dry) 

Carbon  dioxide  (volume  0,33 

percent,  dry  basis) 


PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack  conditions 

0.003 

0.007 

grains/std  cu  ft,  dry 

0.004 

0.008 

grains/std  cu  ft,  dry,  corrected  to 

IX  CO2 

0.013 

0.024 

grains/std  cu  ft,  dry,  corrected  to 

12X  COj 

0.  154 

0,289 

pounds/hour 

5.90 

11.07 

pounds/million  Btu 

0.31 

0.  58 

pounds/thousand  pounds  fuel 

5.69 

10.69 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  27  October  1981 

Test  Cell  A,  multiple  point  sampling 
Test  number  18 

at  the  stack 

exit  plane 

Reference  AESO  Report  No.  110-01-82, 

March  1982 

FILE  80.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type; 

TF30-P-414 

Serial  number: 

hl9Ub! 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  1020 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb)  18500  | 

STACK  GAS  DATA 

Average  temperature  (°F) 

163.0 

Actual  flow  rate  (cfm) 

175501 

Corrected  flow  rate  (cfm) 

144797 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.35 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.003  0.006 

grains/std  cu  ft,  dry 

0.004  0.007 

grains/std  cu  ft,  dry. 

corrected  to  IX  COj 

0.012  0.020 

grains/std  cu  ft,  dry, 

corrected  to  12%  CO, 

0.145  0.242 

pounds/hour 

5.25  8.77 

pounds/million  Btu 

0.28  0.46 

pounds/thousand  pounds 

fuel 

5.15  8.60 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  16 

December  1981 

Test  Cell  A,  multiple 
Test  number  33 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-80 


FILE  81. 


PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 


Engine  type;  TF30-P'A14 

Serial  number;  6794^7 

Power  setting:  Idle 

Fuel  flow  rate  (Ib/hr)  1023 


FUEL  DATA 


Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (*F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


156.2 

189076 

157638 


PARTICULATE  EMISSIONS  DATA 


Partial 

emissions 


Total 

emissions 


grains/cu  ft  at  stack  conditions 

0.004 

0.005 

grains/std  cu  ft,  dry 

0.004 

0.006 

grains/std  cu  ft,  dry,  corrected  to 

IX  CO, 

0.012 

0.016 

grains/std  cu  ft,  dry,  corrected  to 

12%  CO, 

0.143 

0.196 

pounds/hour 

5.80 

7.95 

pounds/million  Btu 

0.31 

0.42 

pounds/thousand  pounds  fuel 

5.67 

7.77 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  17  December  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack,  exit  plane 
Test  number  34 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-81 


FILE  82.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type; 

TF30-P 

-414 

Serial  number: 

6/94^7 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  1040 

FUEL  DATA 

Fuel  type: 

JP--) 

Heat  of  combustion  (Btu/lb)  18!>00 

STACK  GAS  DATA 

Average  temperature  {°F) 

IbO. 

6 

Actual  flow  rate  (cfm) 

176113 

Corrected  flow  rate  (cfm) 

149102 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0, 

34 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emiss ions 

emiss ions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.006 

grains/std  cu  ft,  dry 

0.003 

0.007 

grains/std  cu  ft,  dry, 

corrected  to  1%  COj 

0.009 

0.020 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO^ 

0.113 

0,237 

pounds/hour 

4.11 

8.59 

pounds/million  Btu 

0.21 

0.45 

pounds/thousand  pounds 

f  ue  1 

3.95 

8.26 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  23 

December  1981 

Test  Cell  A,  multiple 
Test  number  37 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-82 


FILE  83.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type: 

TF30-P-414 

Serial  number : 

695016 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  1043 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18300 

STACK  GAS  DATA 

Average  temperature  (°F) 

155.0 

Actual  flow  rate  (cfm) 

176349 

Corrected  flow  rate  (cfm) 

147244 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.38 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.002 

0.003 

grains/std  cu  ft,  dry 

0.002 

0.004 

grains/std  cu  ft,  dry. 

corrected  to  IX  CO2 

0.005 

0.010 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.059 

0.122 

pounds/hour 

2.37 

4.86 

pounds/million  Btu 

0.12 

0.25 

pounds/thousand  pounds 

fuel 

2.27 

4.66 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  6 

January  1982 

Test  Cell  A,  multiple 
Test  number  41 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-83 


FILE  84.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type: 

TF30-P-414 

Serial  number: 

679437 

Power  setting: 

85%  rpm 

Fuel  flow  rate  (Ib/hr)  2798 

FUEL  DATA 

Fuel  type: 

JP-3 

Heat  of  combustion  (Btu/lb)  18300 

STACK  UAS  DATA 

Average  temperature  (°F) 

207,0 

Actual  flow  rate  (cfm) 

438685 

Corrected  flow  rate  (cfm) 

334961 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.45 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0,003 

0,009 

grains/std  cu  ft,  dry 

0.003 

0.012 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.007 

0.027 

grains/std  cu  ft,  dry. 

corrected  to  12Z  CO2 

0.089 

0.325 

pounds /hour 

9.63 

34.98 

pounds/million  Btu 

0.19 

0.68 

pounds/thousand  pounds 

fuel 

3,44 

12.50 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  28 

October  1981 

Test  Cell  A,  multiple 
Test  number  19 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A -84 


FILE  85. 


PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type ; 

TF30-P 

-414 

Serial  number; 

679457 

Power  setting; 

85%  rpra 

Fuel  flow  rate  (Ib/hr)  2773 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

199. 

2 

Actual  flow  rate  (cfm) 

413128 

Corrected  flow  rate  (cfm) 

321092 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

45 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.005 

0.009 

grains/std  cu 

ft, 

dry 

0.006 

0.011 

grains/s td  cu 

ft. 

dry. 

corrected  to  1%  COj 

0.014 

0.025 

grains/std  cu 

ft. 

dry. 

corrected  to  12%  CO2 

0.170 

0.294 

pounds/hour 

17.53 

30.34 

pounds/railliori 

Btu 

0.34 

0.59 

pounds/thousand  pounds 

fuel 

6.32 

10.94 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  14  December  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  31 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A-85 


FILE  86.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type: 

TF30-P-4U 

Serial  number: 

679457 

Power  setting: 

85%  rpm 

Fuel  flow  rate  (Ib/hr)  2716 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  C’F) 

20!  .6 

Actual  flow  rate  (cfm) 

426813 

Corrected  flow  rate  (cfm) 

331760 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.46 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.004 

grains/std  cu  ft,  dry 

0.004 

0.005 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.009 

0.012 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.105 

0.141 

pounds /hour 

11.43 

15.36 

pounds/million  Btu 

0,23 

0.31 

pounds/thousand  pounds 

fuel 

4,21 

5.66 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  13 

December  1981 

Test  Cell  A,  multiple 
Test  number  32 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-86 


FILE  87.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 

ENGINE  DATA 

Engine  type ; 

TF30-P-414 

Serial  number: 

679457 

Power  setting: 

85%  rpra 

Fuel  flow  rate  (Ib/hr)  2794 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

200.4 

Actual  flow  rate  (cfm) 

416262 

Corrected  flow  rate  (cfm) 

323753 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.47 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.004 

0.005 

grains/std  cu  ft,  dry 

0.005 

0.006 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.011 

0.013 

grains/std  cu  ft,  dry, 

corrected  to  12%  COj 

0.126 

0.159 

pounds/hour 

13.57 

17.06 

pounds/million  Btu 

0.26 

0.33 

pounds/thousand  pounds 

fuel 

4.86 

6.11 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  21 

December  1981 

Test  Cell  A,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  35 
Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-87 


FILE  88.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Eiig iui-  typv* 
Serial  number 
Power  setting 
Fuel  fliiw  rat  ■ 

I  F  }U  P 

b  *«  ') 

i  1  b  'hr  i  ?''U  I 

I 

I 

1 

1 

! 

f 

FUEL  DATA 

Fuel  type. 

J  p 

j 

lU'at  of  i.  o:r!>!;y  t  lo?i  (Ptii.-'lb)  'BiOO 


STACKGASOATA  Average  tempt  ralutf  {'F,-  1 L  ? 

Actual  flow  tato  (rfm) 

Corroct.tMl  flow  la'i*  (cfst;’ 

(  St  a'idat'd  cofu*,!  t  ior.s  ,  ■  i 

Carbon  dioxide  b  0  0 

percent,  .>:  /  basis! 


PARTICULATE  EMISSIONS  DATA 

F’art.  ial  Total 

ottii  KK  i  ons  emissions 


grains/cu  ft  at 

stack 

condi t ions 

0,003 

0.00b 

grains/sed  cu  ft 

,  dry 

0 . 00^4 

0.006 

grains/std  cu  ft 

dry , 

corrected  to  IS  CO^ 

0 . 009 

0,019 

grains/std  cu  ft 

.  dry , 

corrected  to  12S  CO, 

0. 107 

0. 167 

pounds/hour 

12  00 

18,69 

pounds/million  Btu 

0  2? 

0  3  6 

pounds/ thousand 

pounds 

f  ue  1 

9,14 

6.93 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION.  MIRAMAR 
Date  of  measurement  22  December  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  36 

Reference  AESO  Report  No,  110-01  ^2.  March  1982 


A-88 


FILE  89. 


P4RTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type: 

TF30-P 

-414 

Serial  number: 

695016 

Power  setting: 

85%  rpra 

Fuel  flow  rate  (Ib/hr)  3328 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  ('F) 

198. 

3 

Actual  flow  rate  (cfm) 

487763 

Corrected  flow  rate  (cfm) 

385594 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0, 

46 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.004 

0.005 

grains/std  cu  ft,  dry 

0.006 

0.006 

grains/std  cu  ft,  dry, 

corrected  to  IX  CO2 

0.012 

0.014 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.146 

0.163 

pounds/hour 

18.50 

20.71 

pounds/raillion  Btu 

0.30 

0.34 

pounds/thousand  pounds 

fuel 

5.56 

6.22 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SuFPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  4 

January  1982 

Test  Cell  A,  multiple 
Test  number  40 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-89 


FILE  90.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINEDATA  Engine  type;  TF30-P-414 

Serial  number;  679457 

Power  setting;  Military 

Fuel  flow  rate  (Ib/hr)  7905 


FUEL  DATA  Fue  1  type  ; 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA  Average  temperature  (°F) 

326 

9 

Actual  flow  rate  (cfm) 

827691 

Corrected  flow  rate  (cfm) 

536485 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

72 

percent,  dry  basis) 

PARTtCULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack  conditions 

0.002 

0.004 

grains/std  cu  ft,  dry 

0.003 

0.006 

grains/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.005 

0.008 

grains/std  cu  ft,  dry,  corrected  to  12%  COj 

0.054 

0.094 

ds/hour 

14.94 

25.88 

ids/million  Btu 

0.10 

0.18 

pounds/thousand  pounds  fuel 

1.89 

3.27 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  13  October  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack 
Test  number  10 

exit  plane 

Reference  AESO  Report  No.  110-01-82,  March  1982 

A-90 


FILE  91. 

PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 

ENGINE  DATA 

Engine  type; 

TF30-P-414 

Serial  number: 

679457 

Power  setting; 

Military 

Fuel  flow  rate  (Ib/hr) 

8001 

STACK  GAS  DATA 

Average  temperature  (°F) 

329. 

2 

Actual  flow  rate  (cfm) 

789292 

Corrected  flow  rate  (cfm) 

511156 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0. 

77 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions 

emissions 

grains/cu  ft  at  stack 

conditions 

0.002 

0.003 

grains/std  cu  ft,  dry 

0.002 

0.004 

grains/s td  cu  ft,  dry, 

corrected  to  1%  COj 

0.003 

0.005 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.036 

0.063 

pounds/hour 

10.21 

17.71 

pounds/million  Btu 

0.07 

0. 12 

pounds/thousand  pounds 

fuel 

1.28 

2.21 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  14 

October  1981 

Test  Cell  A,  multiple 
Test  number  11 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

P-5 

8500 


FUEL  DATA  Fuel  type: 

Heat  of  combustion  (Btu/Lb) 


FILE  92.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 

ENGINE  DATA 

Engine  type; 

TF30-P-41A 

Serial  number: 

679457 

Power  setting: 

Mill  tary 

Fuel  flow  rate  (Ib/hr)  8017 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

331.2 

Actual  flow  rate  (cfm) 

826616 

Corrected  flow  rate  (cfm) 

534906 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.77 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.002 

0.004 

grains/std  cu  ft,  dry 

0.004 

0.007 

grains/std  cu  ft,  dry, 

corrected  to  IX  CO2 

0.005 

0.009 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO, 

0.056 

0.104 

pounds/hour 

16.55 

30.68 

pounds/million  Btu 

0.11 

0.21 

pounds/thousand  pounds 

fuel 

2.06 

3.83 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 

Date  of  measurement  15 

December  1981 

Test  Cell  A,  multiple 
Test  number  12 

point  sampling  at  tiie  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-92 


FILE  93.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 

Engine  type: 

TF30-P-414 

Serial  number: 

679457 

Power  setting: 

Military 

Fuel  flow  rate  (Ib/hr)  8073 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb)  18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

314.8 

Actual  flow  rate  (cfm) 

753517 

Corrected  flow  rate  (cfm) 

495917 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.79 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.002  0.004 

grains /std  cu  ft,  dry 

0.004  0.005 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.005  0.007 

grains/std  cu  ft,  dry, 

corrected  to  12X  COj 

0.054  0.083 

pounds/hour 

15.20  23.19 

pounds/million  Btu 

0.10  0.16 

pounds/thousand  pounds 

fuel 

1.88  2.87 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION.  MIRAMAR 

Date  of  measurement  28 

December  1981 

Test  Cell  A,  multiple 
Test  number  38 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-01-82,  March  1982 

A-93 


FILE  94. 


PARTICULATE  MASS  EMISSIONS  FROM  A  TF30-P-414  ENGINE 


ENGINE  DATA 


Engine  type:  TF30-P-A14 

Serial  number:  695016 

Power  setting;  Military 

Fuel  flow  rate  (Ib/hr)  8050 


FUEL  DATA 


Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


321.5 

778028 

507553 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  1%  COj 
grains/std  cu  ft,  dry,  corrected  to  12Z  COj 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


Partial 

Total 

missions 

emissions 

0,003 

0.003 

0.004 

0.005 

0.005 

0.007 

0.061 

0.078 

17.07 

21.83 

0,11 

0.15 

2.12 

2.71 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  STATION,  MIRAMAR 
Date  of  measurement  29  December  1981 

Test  Cell  A,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  39 

Reference  AESO  Report  No.  110-01-82,  March  1982 


A -94 


FILE  95. 


PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 

Engine  type: 

F404-GE- 

400 

Serial  number: 

215205 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  835 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

168.9 

Actual  flow  rate  (cfm) 

203467 

Corrected  flow  rate  (cfm) 

170114 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.55 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.005 

0.009 

grains/std  cu  ft,  dry 

0.006 

0.010 

grains/s td  cu  ft,  dry, 

corrected  to  1%  COj 

0.010 

0.019 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.121 

0.226 

pounds /hour 

8.03 

14.95 

pounds/million  Btu 

0.52 

0.97 

pounds/thousand  pounds 

fuel 

9.62 

17.90 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  12 

February  1982 

Test  Cell  19,  multiple 
Test  number  FT  IDL  1 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

I 


A-95 


FILE  96.  PARTICULATE  MASS  EMISSIONS  FROM  A  F404- 

-GE-400  ENGINE 

ENGINE  DATA 

Engine  type; 

F404-GE- 

400 

Serial  number; 

215205 

Power  setting: 

Idle 

Fuel  fljw  rate  (Ib/hr)  835 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

162.7 

Actual  flow  rate  (cfm) 

191959 

Corrected  flow  rate  (cfm) 

161596 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.50 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.006 

grains/std  cu  ft,  dry 

0.004 

0.007 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.008 

0.015 

grains/std  cu  ft,  dry, 

corrected  to  12%  COj 

0.097 

0.179 

pounds/hour 

5.58 

10.33 

pounds/million  Btu 

0.36 

0.67 

pounds/thousand  pounds 

fuel 

6.68 

12  .  37 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  13 

February  1982 

Test  Cell  19,  multiple 
Test  number  FT  IDL  2 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

A-96 


FILE  97.  PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 

Engine  type ; 

F404-GE- 

400 

Serial  number: 

215205 

Power  setting; 

Idle 

Fuel  flow  rate  (Ib/hr)  835 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (*F) 

167.4 

Actual  flow  rate  (cfm) 

207566 

Corrected  flow  rate  (cfm) 

172989 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.52 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.004 

0.007 

grains/std  cu  ft,  dry 

0.005 

0.008 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.009 

0.015 

grains/std  cu  ft,  dry, 

corrected  to  12%  CO2 

0.105 

0.183 

pounds/hour 

6.78 

11.75 

pounds/raillion  Btu 

0.44 

0.76 

pounds/thousand  pounds 

fuel 

8.12 

14.07 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  13 

February  1982 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  FT  IDL  3 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

A-97 


FILE  98.  PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 

Engine  type: 

F404-GE- 

400 

Serial  number; 

215205 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  835 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

185.6 

Actual  flow  rate  (cfm) 

180593 

Corrected  flow  rate  (cfm) 

144365 

(standr  ci  conditions,  dry) 
Caiuc'  1  dioxide  (volume 

0.35 

•  rcent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.003 

0.004 

grains/std  cu  ft,  dry 

0.004 

0.005 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

0.010 

0.015 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.123 

0.183 

pounds/hour 

4.42 

6.61 

pounds/million  Btu 

0.29 

0.43 

pcunds/thousand  pounds 

fuel 

5.29 

7.92 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  19 

February  1982 

Test  Cell  19,  multiple 
Test  number  FT  IDL  4 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

A-98 


FILE  99.  PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 

Engine  type : 

F404-GE- 

400 

Serial  number: 

215205 

Power  setting; 

Idle 

Fuel  flow  rate  (Ib/hr)  835 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

182.7 

Actual  flow  rate  (cfm) 

183505 

Corrected  flow  rate  (cfm) 

147693 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.34 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.004 

0.005 

grains/std  cu  ft,  dry 

0.004 

0.006 

grains/std  cu  ft,  dry, 

corrected  to  1%  COj 

0.013 

0.019 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

0.158 

0.225 

pounds/hour 

5.68 

8.06 

pounds/million  Btu 

0.37 

0.52 

pounds/thousand  pounds 

fuel 

6.80 

9.65 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  19 

February  1982 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  FT  IDL  5 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

A-99 


FILE  100.  PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 

Engine  type: 

F404-GE-400 

Serial  number; 

215205 

Power  setting: 

86%  rpm-N2 

Fuel  flow  rate  (Ib/hr)  3557 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

257.6 

Actual  flow  rate  (cfm) 

518485 

Corrected  flow  rate  (cfm) 

376602 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.81 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial  Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.002  0.003 

grains/std  cu  ft,  dry 

0.002  0.004 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.003  0.005 

grains/std  cu  f*-,  dry. 

corrected  to  12%  CO2 

0.033  0.066 

pounds/hour 

7.19  14.32 

pounds/million  Btu 

0,11  0.22 

pounds/ thousand  pounds 

fuel 

2.02  4.03 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 

Date  of  measurement  16 

February  1982 

Test  Cell  19,  multiple 
Test  number  86%RPM  1 

point  sampling  at  the  stack 

exit  plane 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

A -100 


FILE  101. 


PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 


Engine  type: 

Serial  number: 

Power  setting: 

Fuel  flow  rate  (Ib/hr) 


F404-GE-400 
21520S 
86%  rpm-N2 
3557 


FUEL  DATA 


Fuel  type:  JF-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  (°F) 
Actual  flow  rate  (cfra) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


258.1 

556115 

403307 


PARTICULATE.  EMISSIONS  DATA 


Partial 

emissions 


Total 

emissions 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/std  cu  ft,  dry,  corrected  to  1%  CO2 
grains/std  cu  ft,  dry,  corrected  to  12%  COj 

pounds/hour 
pounds/raillion  Btu 
pounds/thousand  pounds  fuel 


0 

.002 

0. 

,006 

0, 

.002 

0. 

008 

0 

.003 

0. 

010 

0 

.032 

0. 

,123 

7  , 

49 

29, 

.  11 

0. 

.11 

0 

.44 

2, 

.11 

8 

.  18 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  16  February  1982 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  86%RPM  2 

Reference  AESO  Report  No.  110-02-82,  April  1982 


FILE  102. 

PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE 

-400  ENGINE 

ENGINE  DATA 

Engisie  lypt- 

S'  ■  0  fc.  “  ■^'OO 

Serial  nuiRber 

/1S20S 

Power 

IRP 

Kue  1  f  1  ow  I  a  c  e  (1  b/lu  > 

8S  /9 

FUEL  DATA 

Fue 1  t  Vpe 

J  ■  b 

Ht? at  of  c otabus t  i on  i  B t  u,>  1 

)}  ISSUO 

STACK  GAS  DATA  Average  tetaperature  (‘F} 

1,-V) 

; 

Actual  flow  rate  (cfrr) 

8  ?  S  i  9  2 

Corrected  flow  rate  (cfir) 
(standard  conditions,  dry) 
Carl>on  dioxide  (volurr.e 

919610 

0  , 

9  2 

percent,  dry  bar;:s) 

PARTICULATE  EMISSIONS  DATA 

Pa  r  rial 

Total 

<*m  1  H.s  i  ons 

emi ssi ons 

grains/cu  ft  at  stack  conditions 

0,00? 

0.003 

grains/std  cu  ft,  dry 

0,003 

0,00;) 

grains/sCd  cu  ft,  dry,  corrected  to  IZ  COj 

O 

o 

o 

0.003 

grains/std  cu  ft.  dry,  corrected  to  l?t  COj 

0 . 06  3 

0.06  3 

pounds/hour 

16  ')  .> 

21  .63 

pounds/mi  1. 1  ion  Btu 

n  09 

0 . 16 

pounds/thousand  pounds  fuel 

1  69 

?  .  30 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISIAND 

Date  of  measurement  17  February  1982 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 

Test  number  IRP  1 

Reference  AESO  Report  No.  110-02-82,  April  1982 

A-  10? 


FILE  103. 


PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 


Engine  type: 

Serial  number: 

Power  setting; 

Fuel  flow  rate  flb/hr) 


F404-GE-400 

215205 

IRP 

8579 


FUEL  DATA 


Fuel  type:  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  ("F} 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


385.3 

847927 

522542 


PARTICULATE  EMISSIONS  DATA 


grains/cu  ft  at  stack  conditions 
grains/std  cu  ft,  dry 

grains/st  '  cu  ft,  dry,  corrected  to  IZ  COj 
grains/srd  cu  ft,  dry,  corrected  to  12Z  COj 

pounds/hour 
pounds/million  Btu 
pounds/thousand  pounds  fuel 


Partial 

Total 

missions 

emissions 

0.005 

0.005 

0.008 

0.009 

0.008 

0.009 

0.097 

0.112 

34.17 

39.37 

0.22 

0.25 

3.98 

4.59 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  17  February  1982 

Test  Cell  19,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  IRP  2 

Reference  AESO  Report  No.  110-02-82,  April  1982 


A-103 


FILE  104.  PARTICULATE  MASS  EMISSIONS  FROM  A  F404 

-GE-400  ENGINE 

ENGINE  DATA 

Engine  type; 

F404-GE- 

400 

Serial  number; 

215205 

Power  setting; 

IRP 

Fuel  flow  rate  (Ib/hr)  8579 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (“F) 

384.8 

Actual  flow  rate  (cfm) 

801156 

Corrected  flow  rate  (cfm) 

490973 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.93 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.001 

0.002 

grains/std  cu  ft,  dry 

0.002 

0.003 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.002 

0.004 

grains/std  cu  ft,  dry, 

corrected  to  12%  CO2 

0.029 

0.042 

pounds/hour 

9.53 

13,83 

pounds/million  Btu 

0.06 

0.09 

pounds/thousand  pounds 

fuel 

1.11 

1.61 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  18 

February  1982 

Test  Cell  19,  multiple 

point  sampling  at  the  stack 

exit  plane 

Test  number  IRP  3 

Reference  AESO  Report 

No.  110-02-82,  April  1982 

A- 104 


FILE  105. 


PARTICULATE  MASS  EMISSIONS  FROM  A  F404-GE-400  ENGINE 


ENGINE  DATA 

Engine  type : 

F404-GE- 

0 

0 

Serial  number; 

215205 

Power  setting: 

IRP 

Fuel  flow  rate  (Ib/hr)  8579 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (“F) 

386.7 

Actual  flow  rate  (cfm) 

874096 

Corrected  flow  rate  (cfm) 

534819 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.92 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

0.002 

0.003 

grains/std  cu  ft,  dry 

0.003 

0.005 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

0.004 

0.005 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

0.044 

0.062 

pounds/hour 

15.54 

21.77 

pounds/million  Btu 

0.10 

0.14 

pounds/thousand  pounds 

fuel 

1.81 

2.54 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  18 

February  1982 

Test  Cell  19,  multiple 
Test  number  IRP  4 

point  sampling  at  the  stack 

exi  plane 

Reference  AESO  Report  No.  110-02-82,  April  1982 

FILE  106.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type : 

TF34-GE- 

400A 

Serial  number; 

202042 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  450 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

103.8 

Actual  flow  rate  (cfm) 

184286 

Corrected  flow  rate  (cfm) 

171038 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0010 

grains/std  cu  ft,  dry 

N/A 

0.0011 

gralns/std  cu  ft,  dry. 

corrected  to  IZ  CO2 

N/A 

0.0070 

grains/std  cu  ft,  dry, 

corrected  to  12Z  CO2 

N/A 

0.0839 

pounds/hour 

N/A 

1.61 

pounds/million  Btu 

N/A 

0.19 

pounds/thousand  pounds 

fue  1 

N/A 

3.58 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPi^RT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

Date  of  measurement  13 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  1 

Reference  AESO  Report 

No.  110-03-82,  May  1982 

A- 106 


FILE  107. 


PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type; 

TF34-GE- 

400A 

Serial  number: 

202042 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  450 

FUEL  DATA 

Fue 1  type : 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

98.1 

Actual  flow  rate  (cfm) 

174506 

Corrected  flow  rate  (cfm) 

164472 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0008 

grains/std  cu  ft,  dry 

N/A 

0.0008 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

N/A 

0.0056 

grains/std  cu  ft,  dry, 

corrected  to  12%  COj 

N/A 

0.0674 

pounds /hour 

N/A 

1  . 13 

pounds/million  Btu 

N/A 

0.14 

pounds/thousand  pounds 

fuel 

N/A 

2.51 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION.  NORTH  ISLAND 

Date  of  measurement  lA 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  2 

Reference  AESO  Report 

No.  110-03-82,  May  1982 

FILE  108.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type; 

TF34-GE- 

0 

0 

> 

Serial  number: 

202351 

Power  setting; 

Idle 

Fuel  flow  rate  (Ib/hr)  450 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

100.1 

Actual  flow  rate  (cfm) 

171736 

Corrected  flow  rate  (cfm) 

161177 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0,16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0,0012 

grains/std  cu  ft,  dry 

N/A 

0.0013 

grains/std  cu  ft,  dry. 

corrected  to  IX  CO2 

N/A 

0.0083 

grains/std  cu  ft,  dry. 

corrected  to  12X  COj 

N/A 

0.0990 

pounds/hour 

N/A 

1.80 

pounds/raillion  Btu 

N/A 

0.22 

pounds/ thousand  pounds 

fuel 

N/A 

4.00 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

Date  of  measurement  16 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  3 

Reference  AESO  Report 

No,  110-03-82,  May  1982 

A-108 


FILE  109,  PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type: 

TF34-GE- 

0 

0 

> 

Serial  number: 

202351 

Power  setting: 

Idle 

Fuel  flow  rate  (Ib/hr)  4S0 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

102.9 

Actual  flow  rate  (cfm) 

167406 

Corrected  flow  rate  (cfm) 

156001 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0,16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0014 

grains/std  cu  ft,  dry 

N/A 

0.0014 

grains/std  cu  ft,  dry, 

corrected  to  IZ  CO2 

N/A 

0.0091 

grains/std  cu  ft,  dry. 

corrected  to  12%  COj 

N/A 

0.1097 

pounds/hour 

N/A 

1.87 

pounds/million  Btu 

N/A 

0.22 

pounds/thousand  pounds 

fuel 

N/A 

4.16 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

Date  of  measurement  21 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  8 

Reference  AESO  Report 

No.  110-03-82,  May  1982 

A- 109 


FILE  110. 


PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type : 

TF34-GE- 

0 

0 

> 

Serial  number: 

202298 

Power  setting; 

Idle 

Fuel  flow  rate  (Ib/hr)  450 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

100.9 

Actual  flow  rate  (cfm) 

194254 

Corrected  flow  rate  (cfm) 

181094 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

0.16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0006 

grains/std  cu  ft,  dry 

N/A 

0.0006 

grains/std  cu  ft,  dry. 

corrected  to  IX  CO2 

N/A 

0.0040 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

N/A 

0.0480 

pounds /hour 

N/A 

0.93 

pounds/million  Btu 

N/A 

0.11 

pounds/thousand  pounds 

fuel 

N/A 

2.07 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

Date  of  measurement  4 

November  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  15 
Reference  AESO  Report 

No.  110-03-82,  May  1982 

FILE  111.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type : 

TF34-GE- 

400A 

Serial  number; 

202351 

Power  setting: 

75%  rpra 

Fuel  flow  rate  (Ib/hr)  500 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (BCu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

104.6 

Actual  flow  rate  (cfm) 

335059 

Corrected  flow  rate  (cfm) 

312835 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissic.is  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0016 

grains/std  cu  ft,  dry 

N/A 

0.0017 

grains/std  cu  ft,  dry. 

corrected  to  1%  COj 

N/A 

0.0107 

grains/std  cu  ft,  dry. 

corrected  to  12X  COj 

N/A 

0.1284 

pounds/hour 

N/A 

4.56 

pounds/raillion  Btu 

N/A 

0.49 

pounds/thousand  pounds 

fuel 

N/A 

9.12 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

I  Date  of  measurement  22 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  9 

Reference  AESO  Report 

No.  110-03-82,  May  1982 

A-111 


FILE  112.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF34 

-GE-400  ENGINE 

ENGINE  DATA 

Engine  type; 

TF34-GE- 

400A 

Serial  number: 

202351 

Power  setting; 

75%  rpra 

Fuel  flow  rate  (Ib/hr)  500 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

103.5 

Actual  flow  rate  (cfm) 

313850 

Corrected  flow  rate  (cfm) 

293476 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0008 

grains/std  cu  ft,  dry 

N/A 

0.0008 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

N/A 

0.0055 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

N/A 

0.0657 

pounds/hour 

N/A 

2.01 

pounds/million  Btu 

N/A 

0.22 

pounds/thousand  pounds 

fuel 

N/A 

4.02 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

Date  of  measurement  23 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  10 

Reference  AESO  Report 

No.  110-03-82,  May  1982 

A  il2 


FILE  113.  PARTICULATE  MASS  EMISSIONS  FROM  A  TF34-GE-400  ENGINE 


ENGINE  DATA 

Engine  type : 

TF34-GE- 

0 

0 

> 

Serial  number; 

202351 

Power  setting; 

75%  rpm 

Fuel  flow  rate  (Ib/hr)  500 

FUEL  DATA 

Fuel  type; 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA 

Average  temperature  (°F) 

101.0 

Actual  flow  rate  (cfra) 

328065 

Corrected  flow  rate  (cfm) 

308854 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

0.16 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

0.0013 

grains/std  cu  ft,  dry 

N/A 

0.0014 

grains/std  cu  ft,  dry. 

corrected  to  1%  CO2 

N/A 

0.0089 

grains/std  cu  ft,  dry. 

corrected  to  12%  CO2 

N/A 

0.1069 

pounds/hour 

N/A 

3.71 

pounds/million  Btu 

N/A 

0.40 

pounds/thousand  pounds 

fuel 

N/A 

7.42 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  STATION,  NORTH  ISLAND 

Date  of  measurement  26 

October  1981 

AIMD  Test  Cell,  multiple  point  sampling  across  the 

augmentation 

tube 

Test  number  11 

Reference  AESO  Report 

No.  110-03-82,  May  1982 

A-113 


FILE  114. 


PARTICULATE  MASS  EMISSIONS  FROM  A  T58  ENGINE 


ENGINE  DATA 


Engine  type;  T58-GE-5 

Serial  number;  285226 

Power  setting:  N/A 

Fuel  flow  rate  (Ib/hr)  437.2 


FUEL  DATA 


Fuel  type;  JP-5 

Heat  of  combustion  (Btu/lb)  18500 


STACK  GAS  DATA 


Average  temperature  ("F) 
Actual  flow  rate  (cfm) 
Corrected  flow  rate  (cfm) 
(standard  conditions,  dry) 
Carbon  dioxide  (volume 
percent,  dry  basis) 


542.5 

N/A 

12995 


PARTICULATE  EMISSIONS  DATA 


Partial 

emissions 


Total 

emissions 


grains/cu  ft  at  stack 

conditions 

N/A 

N/A 

grains/std  cu  ft,  dry 

0.007 

0.012 

grains/std  cu  ft,  dry, 

corrected  to 

1%  CO2 

0.007 

0.012 

grains/std  cu  ft,  dry. 

corrected  to 

12%  CO2 

0.086 

0.144 

pounds /hour 

0.80 

1.34 

pounds/raillion  Btu 

0.10 

0.17 

pounds/thousand  pounds 

fuel 

1.83 

3.06 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 
Date  of  measurement  March-April  1983 

Test  Cell  11,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  P-3-83 

The  engine  operated  through  the  full  range  of  power  settings  during  the 
collection  of  the  particulate  sample.  The  fuel  flow  rate  is  the  average 
of  that  of  the  lowest  and  the  highest  power  settings. 


A-114 


FILE  115.  PARTICULATE  MASS  EMISSIONS  FROM  A  T58  ENGINE 

ENGINE  DATA  Engine  type:  T58  ''E-nF 

Serial  number:  271A01 

Power  setting:  N/A 

Fuel  flow  rate  (Ib/hr)  408.5 


FUEL  DATA  Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/lb) 

18500 

STACK  GAS  DATA  Average  temperature  (°F) 

459.1 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm) 

11050 

(standard  conditions,  dry) 
Carbon  dioxide  (volume 

2.00 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Partial 

Total 

emissions  emissions 

grains/cu  ft  at  stack  conditions 

N/A 

N/A 

grains/std  cu  ft,  dry 

0.014 

0.023 

grains/std  cu  ft,  dry,  corrected  to  1%  CO2 

0.007 

0.012 

grains/std  cu  ft,  dry,  corrected  to  12%  CO2 

0.084 

0.138 

pounds/hour 

1.33 

2.18 

pounds/million  Btu 

0.18 

0.29 

pounds/thousand  pounds  fuel 

3.25 

5.34 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 

Measurement  at  NAVAL  AIR  REWORK  FACILITY,  NORTH  ISLAND 

Date  of  measurement  March-April  1983 

Test  Cell  11,  multiple  point  sampling  at  the  stack  exit  plane 

Test  number  P-4-83 

The  engine  operated  through  the  full  range  of  power 

settings  during  the 

collection  of  the  particulate  sample.  The  fuel  flow 
of  that  of  the  lowest  and  the  highest  power  settings 

rate  is  the 

average 

A-115 


FILE  116.  PARTICULATE  MASS  EMISSIONS  FROM  A  T64  ENGINE 


ENGINE  DATA 

Engine  type 

Serial  number 

Power  settiisg; 

Fuel  flow  rate  (Ih/ht) 

Tt-4  -CE  ■  th 

N/ A 

FUEL  DATA 

Fuel  type 

.!P  - 

Heat  of  c'ombu.stion  (Rcu/Ib) 

IH'iOO 

STACK  GAS  DATA 

Ave  r a ge  t  cmpe  r a  t  u  re  ( *  F ) 

39 0 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm) 
(standard  -onditions,  dry) 

Carbon  dioxide  (volume- 
percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 


Pa  r  t  i  a  1 

T  o  t  a  i 

emi  S',  i  o!!s 

emi  sr.  i  ons 

grains/cu  ft  at  .stack  conditions 

N/A 

N  /  A 

grains/std  cu  ft.  dry 

0 , 003 

0 . 009 

grains/std  cu  ft,  dry.  corrected  to 

U 

CO  3 

0.00.'> 

0 . 004 

grains/std  cu  ft,  dry,  corrected  to 

12X 

COj 

0.078 

0 , 04  f, 

pounds/hour 

fl  t ; 

Ml 

pounds/million  Btu 

0.04 

0 . 0 ' 

pounds/thousand  pounds  fuel 

0.  '0 

i  .  77 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISLAND 
Date  of  measurement  March-April  1983 

Test  Cell  10,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  P-6'83 

The  engine  operated  through  the  full  range  of  power  settings  during  the 
collection  of  the  particulate  sample.  The  fuel  flow  rate  is  the  average 
of  that  of  the  lowest  and  the  highest  power  settings. 


A-116 
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FILE  117. 


PARTIC  ATE  MASS  EMISSIONS  FROM  A  T64  ENGINE 


ENGINE  DATA 

Engine  typ.  : 

T69 - GE -  4 1 5 

Serial  number; 

264461 

Power  setting: 

N/A 

Fuel  flow  rate  (Ib/hr)  !I37 

FUEL  DATA 

Fuel  type: 

JP-5 

Heat  of  combustion  (Btu/Ib)  18500 

STACK  GAS  DATA 

Average  temperature  ("F) 

503  . : 

Actual  flow  rate  (cfm) 

N/A 

Corrected  flow  rate  (cfm) 

24501 

(standard  conditions,  dry) 

Carbon  dioxide  (volume 

2  .  20 

percent,  dry  basis) 

PARTICULATE  EMISSIONS  DATA 

Pa  r I i a  ! 

Tota  1 

emissions  emissions 

grains/cu  ft  at  stack 

conditions 

N/A 

N/A 

grains/std  cu 

ft.  dry 

0.010 

0,017 

grains/std  cu 

ft.  dry. 

corrected  to  IZ  COj 

0.005 

0.008 

grains/std  cu 

ft,  dry, 

corrected  to  12Z  COj 

0.056 

0.093 

pounds/hour 

2.16 

3.57 

pounds/million 

Btu 

0. 10 

0.17 

pounds/thousand  pounds 

fue  1 

1.90 

3 .  14 

Measurement  by  AIRCRAFT  ENVIRONMENTAL  SUPPORT  OFFICE 
Measurement  at  NAVAL  AIR  REWORK  FACILITY.  NORTH  ISIWND 
Date  of  measurement  March-April  1983 

Test  Cell  9,  multiple  point  sampling  at  the  stack  exit  plane 
Test  number  P-5-83 

The  engine  operated  through  the  full  range  of  power  settings  during  the 
collection  of  the  particulate  sample.  The  fuel  flow  rate  is  the  average 
of  that  of  the  lowest  and  the  highest  power  settings. 


